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1964 BUICK CHASSIS SERVICE MANUAL 


1964 


BUICK 
CHASSIS — 
SERVICE MANUAL 


For 4400, 4600, 4700 and 4800 Models 


This service manual furnishes chassis service 
information on 1964 Buick 4400, 4600, 4700 and 
4800 Models. The information applies equally to 
all models except where a difference is indicated 
by specifying a particular model or series. 


ATTENTION IS DIRECTED TO THE IN- 
TRODUCTION on page 0-1 which describes the 
arrangement of this manual and how it should be 
used to locate desired information. 


GENERAL MOTORS PRODUCTS OF CANADA 
* LTD. 


OSHAWA, ONTARIO, CANADA 


GROUP INDEX 
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INTRODUCTION O-1 


GROUP O 
INTRODUCTION-—GENERAL INFORMATION 


CONTENTS OF GROUP 0 


Subject Page 
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This manual is divided into major Groups, Sec- 


tions, and Paragraphs as explained below. The 


purpose of this arrangement is to bring related 
subjects closely together in accordance with the 
usual methods of performing service operations, 
and consequently to present information in a logi- 
cal and easily understood order. 


Any desired subject in this manual may be located 


Subject Page 
Car and Engine Serial Numbers ...... 0-3 
General Specifications. ........... O-4 


by reference tu the alphabetical index at back of 
manual, 


Any desired subject also may be located by 
turning to the first page of the appropriate Group 
where contents of the Group are listed. Where 
the Group is divided into Sections the first page 
of each Section lists the contents of the Section. 


1. GROUPS. The manual is divided into the consecutively numbered major Groups shown on the 
preceding title page. To locate the first page of a Group, bend the manual until the black tab on first page of 
group can be seen in line with the Group title on title page. 


The first page lists the contents of the Group. 


2. SECTIONS. Large Groups are divided into appropriate Sections as shown on first page of the 
group. Sections bear the Group number and letters A, B, C, etc., in alphabetical order. 


The first page of each Section lists the contents of section. 


3. PARAGRAPHS, Each Group is divided into appropriate Paragraphs which are numbered consec- 
utively within the Group, whether or not the group is divided into sections. 


Paragraph titles and page numbers are listed on the first page of each Section if used, or on first page 


of the Group if sections are not used. 


4. SUB-PARAGRAPHS. Where necessary for clarity, or distinction between models, Paragraphs are 
divided into appropriately titled Sub-paragraphs. These are usually lettered in alphabetical order within 


the paragraph, 


3. PAGE AND ILLUSTRATION NUMBERS. 


Pages and illustrations are numbered consecutively 


within each Group. The number consists of the Group number followed by the Page or Figure number. Page 
numbers are printed in the upper outer corners of all pages. 


6. CROSS REFERENCES. 


All references to information in other parts of manual are made by Para- 


graph Number, to avoid the necessity of first referring to the alphabetical index for location. Paragraph 
references are usually given in parentheses, for example: (par. 7-15) refers to the 15th paragraph in 


Group 7, ‘‘Chassis Suspension’’. 


7. SPECIAL TOOLS. Unless otherwise indicated, all special tools identified by tool numbers in the 
manual are available through Kent-Moore Organization, Inc., 28635 Mound Road, Warren, Michigan. 


0-2 INTRODUCTION 


SS aes 


1964 BUICK MODELS 


Series Body Styles a | 
LeSabre 

4439 4-Dr. 4-Window Hardtop 123" 

4447 2-Dr. 4-Window Pillarless Coupe 123" 

4467 2-Dr. 4-Window Convertible 123" 

4469 4-Dr. 4-Window Thin Pillar Sedan 123" 

4635 4-Dr. 2-Seat Station Wagon 123" 

4645 4-Dr. 3-Seat Station Wagon 123" 
Wildcat 

4639 4-Dr. 4-Window Hardtop 123" 


4647 2-Dr. 4-Window Pillarless Coupe 123" 


Series Body Styles iba 
4667 2-Dr. 4-Window Convertible 123" 


4669 4-Dr. 4-Window Thin Pillar Sedan 123" 


Riviera 


4747 2-Dr. 4-Window Pillarless Coupe 117" 


Electra 225 


4819 4-Dr. 6-Window Thin Pillar Sedan 126" 
4829 4-Dr. 6-Window Pillarless Sedan 126" 


4839 4-Dr. 4-Window Hardtop 126" 
4847 2-Dr. 4-Window Pillarless Coupe 126" 
4867 2-Dr. 4-Window Convertible 126" 


IDENTIFICATION NUMBERS 


The vehicle identification number is embossed 
on a serial number plate attached to the left front 
body hinge pillar. The first digit of the number 
indicates the series. 


4 - 4400 
6 - 4600 


7 - 4700 
8 - 4800 


The second digit is the letter ‘‘K’’ representing 
the year 1964. The third digit is a number in- 
dicating the assembly plant at which the car was 
built. 


cylinder head and constitutes the legal engine 
number. 


An engine production code number is also stamped 
on the engine. This number is stamped alongside 
the vehicle identification number, but is upside 
down when viewed from the front of the engine. 
The engine production code number, along with 
the vehicle identification number, is used to iden- 
tify the engine on product reports, etc. 


The production code numbers are prefaced as 
follows for 1964: 


1 - Flint 2 - Wilmington KL 300 Cu. In. V-8 Standard 
2 - South Gate 6 - Atlanta KM 300 Cu. In. V-8 Standard (Export) 
4 - Kansas City, Ka. KP 300 Cu. In. V-8 High Performance 
KT 401 Cu. In. V-8 Standard 
The remaining group of 6 digits is the individual KV 401 Cu. In. V-8 Export 
car serial number. This number is also stamped KW 425 Cu. In. V-8 With 1-4 Barrel 
on the engine crankcase just forward of the right KX 425 Cu. In. V-8 With 2-4 Barrels 
SPECIFICATIONS 
All Models Exc. 4747 4747 - Riviera 
= OVEPal): 5 owe 4 Aw 6 EOE * 208.0" 
ROH CCAM) chars taal oe Ge ei cig 62.0" ee es 53 0" 
Height - Overall .........2-.4-+-+6- ‘ 
IREAT CECA. iy: S55) a oe Body eae hice ew eS 61.0" 76.6" 
Width - Overall 78.0" Width - Overall .... 2.2... 2 ee ees or 
Pe FA Ae eee ae " Prout Tread. < aoead aa toe ane NOU 
4 aw wo O80" 
4400 - 4600 Rear Tread .......4-+4+e46-% 
Length - Overall ............. 218.8" e000 "= Electra-2e2 
Height - Overall - 4400 .......... 56.4" Length -="OVverall 2a: a3 Sd ee 222.8" 
Height - Overall - 4600 ........... 99.6" Height - Overall ........-5-+- ees 37.0" 


0-3 INTRODUCTION 


IDENTIFICATION NUMBERS 


U. S. PRODUCTION 
The vehicle identification number is embossed 
On a serial number plate attached to the left front 
body hinge pillar. The first digit of the number 
indicates the series. 


4 - 4400 
6 - 4600 


7 - 4700 
8 - 4800 


The second digit is the letter ‘‘K’’ representing 
the year 1964. The third digit is a number in- 
dicating the assembly plant at which the car was 
built. 


cylinder head and constitutes the legal engine 
number. | 


An engine production code number is also stampeqg 
on the engine. This number is stamped alongside 
the vehicle identification number, but is upside 
down when viewed from the front of the engine. 
The engine production code number, along with 
the vehicle identification number, is used to iden- 
tify the engine on product reports, etc. 


The production code numbers are prefaced as 
follows for 1964: 


1 - Flint ° - Wilmington KL 300 Cu. In. V-8 Standard 
2 - South Gate 6 - Atlanta KM 300 Cu. In. V-8 Standard (Export) 
4 - Kansas City, Ka. KP 300 Cu. In. V-8 High Performance 
3 KT 401 Cu. In. V-8 Standard 
The remaining group of 6 digits is the individual KV 401 Cu. In. V-8 Export 3 
car serial number. This number is also stamped KW 425 Cu. In. V-8 With 1-4 Barrel 
on the engine crankcase just forward of the right KX 425 Cu. In. V-8 With 2-4 Barrels 
SPECIFICATIONS 
All Models Exc. 4747 4747 - Riviera 
nae Length - Overall. ..... es SS 208.0" 
BONN C A, ie ke sel Pc aft Height-="Overall: (0 ye, erates ae boEOu 
Sceche ICSE Re eae Sh a Aer 0d Width =-Overi a eee 76.6" 
Width —sOverall . wo. 5 soo + wwe 0 0 0 78.0 Rvontenirond eee oe oe eames 60.0" 
Rea ris lira diets. cic ti ak jr ece ane ee 59.0" 
4400 - 4600 | 
| Bi 4800 - Electra 225 
encthm-mOverall.... cc. .65 + lus eareeo ce 218.8 ig Seg ST PERT STs WR eT 
Height - Overall - 4400 .......... 56.4" Lengths-2Overallec cies. eer ao 20-Om 
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MAINTENANCE 


Section 


1-A 


Paragraph Subject 


1-1 ENGINE OIL 
RECOMMENDATIONS 


a. Engine Oil 


Engine crankcase oils have a def- 
inite effect on ease of starting, 
oil economy, combustion chamber 
deposits and engine wear. It is 
recommended that you use an oil 
which, according to the label on 
the can, is: (1) intended for serv- 
ice MS and (2) passes car makers’ 
tests or meets General Motors 
Standard GM 4745-M. Oils con- 
forming to these types contain 
detergent additives. 


b. Grade or Viscosity 


The grade or viscosity (SAE num- 
ber) of engine oil should be se- 
lected for the lowest anticipated 
temperature at which cold engine 
starting will be required as rec- 
ommended in the temperature- 
viscosity chart below. 


Lubricare Instructions 


1-1 Engine Oil Recommendations 1-1 
1-2 Maintenance - Periodic . . 1-3 
1-3 Maintenance - Every 6,000 Miles .. 1-4 
1-4 Maintenance - Every 12,000 Miles. . 1-7 


GROUP 1 
MAINTENANCE 


SECTIONS IN GROUP 1 


Subject 


SECTION 1-A 


LUBRICARE INSTRUCTIONS 


CONTENTS OF SECTION 1-A 


Page Paragraph 


1-5 Maintenance - Every 18,000 Miles. . 
1-6 Maintenance - Every 24,000 Miles. . 
Lae Maintenance - Seasonal 

1-8 Maintenance - As Required 
1-9 Rear Axle Recommendations 


LUBRICATION 1-1 


Subject 


ce. Engine Oil Change and Viscosity Recommendations 


Anticipated Lowest 
Temperatures 


Above Freezing (+32°F.) 


Below Freezing (+32°F.) 
(to O°F.) 


Below O°F. 


Oil level should be checked more 
frequently during the break-in 
period since somewhat higher oil 
consumption is normal until pis- 
ton rings become seated. 


The oil level should be maintained 
between the ‘‘Full’’ and ‘‘Add’’ 


Use S.A.E. 
Viscosity Number 


*If there is danger of oil contamination by dust, water or other 
foreign material during very extreme driving conditions, then the 
oil should be changed more frequently than shown in the table. 
Your Authorized Buick Dealer is well qualified to advise you. 


Change Your Oil 
at Least 


Every 60 days or 6,000* 
miles, whichever occurs 
first. 


Every 60 days or 6,000* 
miles, whichever occurs 
first. 


Every 60 days or 6,000* 
miles, whichever occurs 
first. 


marks on the gauge rod; each 
Space between marks represents 
one quart. Do not fill above 
‘*Full’’ mark, 


d, Oil Color 
The color of ‘‘Service MS’’ type 


1-2 


LUBRICATION 


1963 BUICK LUBRICATION CHART 
4400 - 4600- 4700- 4800 SERIES 


LUBRICANTS 
Ck = = Chassis Lubricant 
(Long EHectiveness - Buick Spec. 742°) 
AY = Automatic Transmission Fluid, 
Type A (Having AQ-ATF 
and identification number Suffix A 
embossed on lid of container) 
FO = Engine Oil (Current Viscosity) 
GM-4745-M" 
HTL = Bulck Heot Trap Lube ° 
HBF = Hydroulic Broke Fluid-Delco 
Super No. 11° 
tUB = Lubriplate 
MPG = Multi-Purpose Gear Lubricant 
(MIL-4-2105-B) 
WBL = Wheel Bearing Lubricont 
Th = Lube Conforming to Buick 
Specification No. 723 * 
EP = Multi-Purpose Grease 
EP No. | Grade 
MO SAE 90 Multi . Purpose Geor Lube 
or SAE 40 or 50 Non Detergent 
Engine Oil Do not Use Lubes 
Containing EP Additives 


POWER STEER. RESERVOIR Check Oil Level 
Hot —AT— 6,000 


STD. STEERING GEAR—MPG Check Level 
6,000 
FILLER CAP —Wosh and Re-oil Element 
—£O— 12,000 
BRAKE MASTER CYLINDER—Maintain Level 
1, Below Top of Reservoir Check Level 
—HBF— 6,000 


SYNCHROMESH TRANSMISSION Maintain at 
Filler Opening - Flushing & Seasonal Changes 
Not Recommended - MO - 6,000 


ELECTRO CRUISE - Clean Power Unit Element 
6,000 


CAPACITIES 
Cooling System 
With Heater—Qts. 18 V2 
Without Heater—Qts. 17 
Crankcase 
Refill—Qts. 
Dry Engine—Qts. 
*With Dry Oil Filter 
Gas Tank—Gol. 20 
Rear Axle—Pts. 42 


4 (°5) 
5 (76) 


Automatic Transmission Refill—Qts. 12 


Synchromesh Transmission - 3 Speed 
Pis.-.-- 30/2 
Synchromesh Transmission - 4 Speed 


Manual Steering Gear—Oz 
Power Steering 
Hydraulic System—Prts. 


* Equivalent Acceptable if Meeting 
Specifications 


MAINTENANCE 


RADIATOR—Meaintain Coolant ¥: Way 
= Between Core & Tank Top PERIODICALLY 


BATTERY —Add Distilled Water as Required. 
Do not Over-fill PERIODICALLY 


Figure 1-1—Chassis Lubrication Chart 


LOWER STEERING KNUCKLE BALL JOINTS (2) 


—Ct— 6,000 or 6 mos. 
AIR CONDITIONER— 
Check Operation ONCE A YEAR 


OIL FILTER ELEMENT RECOMMENDATION 
ace with Engine Oil Change Nearest 
6,000 or 6 mos. Whichever Occurs 131. 


FUEL FILTER 
Replacement of Element Recommended 
24,000 


POSITIVE CRANKCASE VENTILATOR. 
Replace Valve When Oil Filter Is Changed 
6,000 
UPPER STEERING KNUCKLE BALL JOINTS (2) 
—Cl— 6,000 or 6 mes. 


ENGINE—CHECK OJL LEVEL—£O— 
PERIODICALLY 


UPPER CONTROL ARM SHAFTS (4) 6,000 
—Cl— or 6 mes. 


AUTOMATIC TRANSMISSION—Check & 


Maintain Level-Hot—Al— 6,000 
Clean Pan & Refill —AT— 24,000 
MANIFOLD VALVE SHAFT—Free Up 

| —HN— 6,000 


AIR CLEANER—Wash element in Kerosene— 
Re-oil. Squeeze out excess —EO— 12,000 
4700- AIR CLEANER ELEMENT- Replacement 
Recommended 

12,000 


PROPELLER SHAFT SLIP SPLINE— Remove Plug 
lubricate and replace plug. —EP— 12,000 


C/V JOINT BALL & Seat 4400 - 4600- 4800 
—EP— 6,000 


STANDARD DIFFERENTIAL—REAR AXLE—Moin- 

tain at Filler Opening to %" below—Flushing & 

Seosonal Changes Not Recommended— 
—MPG— 6,000 


For Complete Refill Use Only Factory Hypoid 
Gear Lubricant—Unless Axle in Service 1000 
Miles or More Ther Use -MPG- 


POSITIVE TRACTION DIFFERENTIAL—REAR AXLE 
—Maintain at Filler Opening to 4" below—Flush- 
ing & Seasonal Changes Not Recommended 


Special Lube—Buick Spec. 723* 


Other Lubes may couse damage —ft- 6,000 


MAINTENANCE 


oil does not indicate its condition 
since it normally becomes dark 
(black or gray) after only a few 
hundred miles of driving. This is 
because the detergent content en- 
velopes and holds in suspension 
extremely fine but harmless soot 
(soft carbon) and lead particles. 
The oil filter element does not 
remove this harmless material 
but it does remove harmful par- 
ticles such as road dust, metal 
chips and hard carbon. 


e. Crankcase Flushing 


Flushing the crankcase with oils 
or solutions other than a good 
grade of 10-W engine oil is not 
recommended. When flushing to 
remove contamination appears 
advisable, use 3 quarts 10-W oil 
(4 quarts if filter is drained) and 
idle the engine at 1000 RPM 
(equivalent to 20 MPH) until the 
oil is hot, then drain crankcase 
and oil filter immediately after 
stopping engine. Fill crankcase 
with correct quantity and seasonal 
grade of oil. Install new oil filter 
element. 


f. Use of Buick HD Concentrate 


Buick HD Concentrate, available 
through Buick Parts Department 
under Group 1.850 is a compound 
of the materials used by oil re- 
finers to manufacture high deter- 
gency motor oils. It is intended 
for use in engines operating under 
aggravated conditions where en- 
gine deposits, rust and corrosion 
cannot be adequately retarded by 
motor oils readily available to the 
average motorist. It is especially 
recommended for engines oper- 
ated under restricted conditions 
such as frequent stops, short trips 
and slow speeds where such 
symptoms as sticking valves, 
valve lifters and rings are 
noticed. 


Although HD Concentrate may be 
used continually it is normally 
unnecessary to use it with every 
crankcase refill. When used, the 
instructions on the _ container 
should be carefully observed. 


1-2 MAINTENANCE— 
PERIODICALLY WHILE 
VEHICLE 1S BEING 
REFUELED 


a. Battery 


Check level. If necessary add 
distilled water to bring level to 
split ring at bottom of filler 
wells. 


NOTE: Do not overfill. Clean 
top of battery; if wet with acid, 


neutralize with soda and wash 
Clean. See Figure 1-2. 


b. Tires 


For maximum tire life with cor- 
responding softness of ride, 
maintain the recommended tire 
pressures: 


x 
7:10 x 15 Tires 
Le Sabre 
7:60 x 15 Tires 24 


60 x35 Tires [Rest [24 — 
7:60 x 15 Tires | Rear | 24 | 
Wildcat Front | 24 | 
8:00 x 15 Tires | Rear | 24 | 
7:10 x 15 Tires 


| 24 | 
| 24 
Riviera | Front | SH 
24 | 
| 24 | 


*24 lbs. on air conditioned cars. 
**Rear tires on Estate Wagons 
should be inflated 4 lbs. higher 
than the above recommendations. 


Electra 225 
8:00 x 15 Tires 
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Figure 1-2—Battery Filler Well 


LUBRICATION 1-3 


Tire pressures should be checked 
and corrected only when the car 
has been standing at least 3 hours 
or driven less than 1 mile. This 
insures that the air in the tires 
is cold and not expanded by heat 
generated by driving. This is im- 
portant since tires do increase in 
pressure as much as 7 lbs, when 
warm, Because it is almost im- 
possible to estimate how much 
warm tires have increased in 
pressure, any attempt to compen- 
sate for this increase can result 
in inaccurate pressures. 


Since the ability of a tire to carry 
heavy loads is directly propor- 
tional to its air pressure, it is 
important that the tire pressure 
be increased when carrying trunk 
loads of 200 lbs. or greater for 
long distances. Load distribution 
is primarily on the rear tires so 
only the rear tires need be given 
additional air pressure when 
hauling light trailers, vacationing 
with excessive luggage, or car- 
rying heavy loads of any sort. 


NOTE: Tire pressure’ should 


never exceed 32 psi cold. 


c. Radiator Coolant 


Radiator coolant level should be 
checked when the engine is cold 
if at all possible. If the radiator 
Cap is removed when the system 
is at normal operating temper- 
ature the coolant will boil and 
spurt out due to the release of 
pressure. Coolant lost in this 
manner must of course be re- 
placed. If coolant should be need- 
ed, fill radiator to approximately 
1" below filler neck when cold. 
Do not overfill as loss of coolant 
due to expansion will result. 


d. Engine Oil 


This check should be performed 
last to allow the oil to drain back 
into the pan. Adding oil between 
changes may be necessary but 
only if the level is below the 


1-4 


LUBRICATION 
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ENGINE OIL GAUGE ROD 


Figure 1-3—Engine and Automatic 
Transmission Oil Gauge Rods 


‘add oil’? mark on the dip stick. 
See Figure 1-3. 


NOTE: Oil level should only be 
checked when the engine is warm 
as cold oil drains back to the oil 
pan very slowly. 


1-3 MAINTENANCE— 
EVERY 6,000 MILES 


a. Engine Oil Change 
Recommendations 


Drain and refill engine crankcase 
every 60 days or 6,000 miles, 
whichever occurs first. See 
paragraph 1-1. 


b. Engine Oil Filter Change 
Recommendations 


Replace engine oil filter with the 
engine oil change which comes 
nearest 6,000 miles or 6 months, 
whichever occurs first. 


To change, screw filter off the 
filter base and discard. Wipe the 
gasket area of the base clean and 
install a new gasket in the groove 
of a new AC type PF-7 filter, or 
equivalent. Lubricate the gasket 
and screw the filter on the nipple 
of the base until the gasket just 
touches the base, tighten filter 
2/3 turn more. Start engine. 


Do not accelerate engine beyond 
normal idle until oil pressure is 


TYPE PF-7 
S FILTER. 


fr 


Figure 1-5—Positive Crankcase Valve 


indicated. Check filter area for 
leaks after engine has run for 
five (5) minutes. See Figure 1-4. 


c. Positive Crankcase 
Ventilator Valve 


At each oil filter change it is 
recommended that the positive 


MAINTENANCE 


crankcase ventilator valve be 
replaced with the correctly cali- 
brated valve. The correctly cali- 
brated valve for the 4400, 4600, 
4700 and 4800 Series is listed 
under Group 1.745, Part 6418754 
in the Buick Parts Book, See 
Figure 1-5. 


d. Front Suspension and 
Steering Linkage 


The Buick front suspension has 
been lubricated with a_ long- 
effectiveness lubricant at the fac- 
tory and should be re-lubricated 
with a long-effectiveness lubri- 
cant equivalent to Buick Specifi- 
cation No,742 every 6,000 miles 
or six months whichevér occurs 
first. 


NOTE: If lubricants not intended 
for long-effectiveness application 
are used, the lubrication interval 
Should be shortened and should 
not exceed 2,000 miles. 


Wipe dirt from the lubrication 
fittings and apply the lubricant 
under pressure at the following 
points (Figure 1-1): 


Upper Control Arm Shafts (4 
fittings) 

Upper Ball Joints (2 fittings) 
Lower Ball Joints (2 fittings) 
Steering Linkage (4 fittings) 


e. Manifold Valve Shaft 


Place a few drops of ‘‘Buick Heat 
Trap Lube’’ or equivalent on shaft 


| JEXHAUST 
| MANIFOLD 


Figure 1-6—Manifold Valve 


MAINTENANCE 


at each end and rotate shaft to 
work lubricant into bearings, See 
Figure 1-6. Buick Heat Trap Lube 
is available through Buick Parts 
Warehouses under Group 8.800. 


f. Check Fluid Level 


1. Brake Master Cylinder. On 


both manual and power brake 
jobs, the reservoir is under hood 
on left side. (On dash panel.) 


Thoroughly clean filler cap nut 
before removal to avoid getting 
dirt into reservoir. Add fluid as 
required to bring level to 1/8" 
below top of filler opening. Use 
Delco Super No. 11 Hydraulic 
Brake Fluid or equivalent. Never 
use reclaimed fluid, mineral oil 
or brake fluids inferior to S.A.E. 
standard 70-R-1. See Figure1-7. 


2. Synchromesh ‘Transmission. 
Check oil level, after allowing 
time for oil to settle. Clean the 
surrounding area before removing 
filler plug. Level should be main- 
tained at filler plug opening by 
adding S.A.E. 90 Multi-Purpose 
Gear Lubricant or S.A.E. 40 or 
50 Engine Oil. NOTE: Draining 
and flushing transmission are not 
necessary unless the lubricant 
has become contaminated. 


BRAKE FLUID 
RESERVOIR 


Figure 1-7—Brake Fluid Reservoir 


3. Automatic Transmission. 
Check transmission oil lever, with 


transmission oil at operating 


temperature (180° approximate), 


transmission in park and engine 
idling. 


Remove gauge rod located under 
right side of hood, see Figure 1-1, 
wipe dry with clean cloth, then 
reinstall to full depth. Remove 
rod and note oil level. 


If oil level is below the ‘‘ADD’’ 
mark on gauge rod, add oil speci- 
fied in paragraph 1-6 but do not 
fill above the ‘‘FULL’’ mark, Dis- 
tance between the ‘‘FULL’’ and 
‘fADD’’ marks’ represents ap- 
proximately one pint. 


4, Manual Steering Gear. Clean 


adjacent area, then remove gear 
housing filler plug. Add lubricant 
only as required to bring level to 
bottom of filler opening, using 
S.A.E. 90 Multi-Purpose Gear 
Lubricant. Seasonal or periodic 
Change of lubricant is 
unnecessary. 


5. Power Steering Gear. Thor- 
oughly clean dirt from reservoir 
cap on top of oil pump, then re- 
move cap. With system warmed 
up, maintain level with Buick 
power steering gear fluid or 
equivalent. See Figure 1-8. 


POWER 
me STEERING 
f PUMFE 


Figure 1-8—Power Steering 
Gear Reservoir 


LUBRICATION 1-5 


6. Rear Axle 


(a) Standard Differential Rear 
Axle. Check lubricant level after 
allowing time for lube to settle. 
Clean the surrounding area before 
removing filler plug. Level 
Should be maintained at filler plug 
Opening to 1/4" below by adding 


S.A.E. 90 Multi-Purpose Gear 
Lubricant (MIL-L-2105B), When 
car is operated in tempera- 
tures continuously below - 10°F. 
use 80 Multi-Purpose Gear 
Lubricant. 


NOTE: Draining and flushing is 


not recommended, unless the lu- 
bricant has become contaminated. 


When complete refilling is neces- 
sary, S.A.E. 80 or 90 Multi- Pur- 
pose Gear Lubricant may be used 
provided the axle has been in ser- 
vice for 1,000 miles or more. 
Axles with less than 1,000 miles 
must not be completely refilled 


with any lubricant other than 
Factory Hypoid Lubricant. 


7. Positive Traction Differential 
Rear Axle. Identified by em- 
bossed tag on filler plug reading, 
‘‘Use limited slip differential lube 
only’’. Check lubrication level 
after allowing time for lubricant 
to settle. Clean the surrounding 
area before removing filler plug. 
Level should be maintained at 
filler plug opening to 1,4" below 
by adding lubricant conforming to 


NOTE STAMP ON 
BOTTOM EDGE 
DIFFERENTIAL 
sCARRIER FLANGE 


Figure 1-9—Identifying Positive 
Traction Differential 


1-6 LUBRICATION 


Buick specification #723 only, as 
specified in paragraph 1-9. See 
Figure 1-9. 


NOTE: If Positive Traction Dif- 
ferential lube becomes contami- 


nated, the axle assembly may be 
flushed with light engine oil and 


then refilled with Positive Trac- 
tion Lube. 


g. Minor Lubrication 


Occasionally lubricate the pivot 
points of moving parts such as 
door and hood hinges and latches, 
door hold open, clutch, transmis- 
sion, parking brake and folding 
top linkage with Lubriplate, or 
equivalent, or engine oil where 
applicable. A small quantity of 
lock lubricant occasionally ap- 
plied to lock cylinders will pre- 
vent sticking. See details under 
Maintenance - As Required. 


NOTE: Do not lubricate carbu- 
retor or throttle linkage. 


h. Body Rubber Parts 


Door, hood, and rear compartment 
rubber weatherstrips and bump- 
ers, and door bottom drain hole 
sealing strips may be kept pliable 
and quiet by the application of a 
light coat of Buick 4-X Compound 
or suitable silicone lubricant 
equivalent. 


i. Tires 


For best tire mileage switch tires 
as recommended in paragraph 7-8 


i- Constant Velocity 
Universal Joint Center 
Ball (4400-4600-4700- 
4800 Series) 


Rotate propeller shaft until fitting 
is visible through rear hole in 
frame tunnel. See Figure 1-10. 
Insert special grease gun nozzle 
(Alemite #326375 or equivalent) 
through frame tunnel to bear 
solidly against fitting. One or two 
shots from a lever type grease 
gun are sufficient. 


SLIP SPLI 
‘PLUG , 


eS 


ADAPTER 
ALEMITE 


OR EQUIV J fi 


GREASE 
FITTING 


SAGINAW 
JOINT 
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ane 


FRAME ne 


"U" JOINT 
FRONT 


—_——— 


GREASE GUN 
NOZZLE & COUPLER 
ALEMITE #326375 
OR EQUIVALENT 


Figure 1-10—Propeller Shaft Slip Spline and Constant 
Velocity Universal Joint Lubrication Points 


Lubricating the Constant Velocity 
joint on certain hoists such as 
the frame contact type can be dif- 
ficult as they allow the axle to 
drop and thus move the CV joint 
grease fitting away from the ac- 
cess hole. To correct, either the 


axle must be raised or the pro- 
peller shaft disconnected from the 
rear companion flange. CAUTION: 
Reassembly of the propeller shaft 
should be carefully done as in- 
structed in Section 06. 


NOTE: Multi-Purpose Grease 
EP #1 grade is the only lubricant 
applicable at this point. Do not 


use ordinary chassis lube. EP #1 


lube is available through many 
oil companies. 


k. Electro-Cruise 


Remove Electro-Cruise air filter 
element by bending back the four 
tabs on the power unit and re- 
moving the outer screen, element, 
and inner screen. See Figure 1-11. 


*) POWERUNIT 
Se 


Figure 1-1]—Electro—Cruise 
Power Unit 


Clean the screens and element in 
a suitable cleaner such as kero- 
sene. Squeeze cleaner out of the 
element. DO NOT OIL ELEMENT. 
Reinstall inner screen, filter, and 
outer screen in the power unit and 
reposition tabs to retain filter 
assembly. 
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1-4 MAINTENANCE— 
EVERY 12,000 MILES 
OR ONCE A YEAR 


(Suggested in addition to the 
6,000 mile recommendations) 


a. Tune-Care 


Tune-Care_ includes: Clean 
and/or replace spark plugs and 
ignition points; check compres- 
sion, battery, cranking system, 
charging system, fuel pump, 
choke, hose connections, belts, 
carburetor; set engine timing and 
adjust idle speed. 


b. Engine Air Cleaner 
(4400-4600-4800) 


Recommendation is to normally 
service every 12,000 miles. If 
car is operated in dusty territory 
check condition of air cleaner 
element more frequently and 
clean if dirty. 


To clean the element, carefully 
remove from the mesh support, 
wash in kerosene and squeeze out. 


CAUTION: Take precautions 
against the possibility of fire. 
Do not wring the element or it 
may be torn. Wrap the element 
in a dry cloth and squeeze to re- 
move all possible solvent. 


Oil the element liberally with en- 
gine oil and squeeze to evenly 
distribute the oil through the ele- 
ment and remove excess. 


NOTE: The element should be 
only damp with oil, not dripping. 


Reinstall the element on the mesh 
support taking care to have the 
edges of the element over the 
support to affect a good seal. See 
Figure 1-13. Clean any oil or ac- 
cumulated dirt out of the air 
cleaner housing before installing 
element. 


NOTE: If the element becomes 


damaged replace with AC type 
A-96C or equivalent. 


CAUTION: Take precautions 
against the possibility of fire by 


making certain element is draiy 1 
dry of cleaner. 


c. Engine Air Cleaner 
Element (4747) 


Replacement of element is rec- 
ommended every 12,000 miles, 
oftener under severe dust con- 
ditions. Service with AC Type 
89-C or equivalent for maximum 
engine protection. Element must 
not be washed, oiled, tapped or 
blown with an air hose. 


d. Crankcase Ventilator— 
Filler Cap 


Every 12,000 miles (more often 
under dusty operating conditions) 
remove the oil filler cap and wash 
the filtering element in kerosene. 
Allow element to drain until dry. 
Oil the element with a light en- 
gine oil and reinstall cap. 


e. Engine Belts 


Inspect belts for cracks and for 
proper tension. 


p | 


Figure 1-13—Installing Element 
On Support 


f. Propeller Shaft Slip Spline 


Each 12,000 miles, rotate pro- 
peller shaft so plug in propeller 
shaft is accessible through front 
hole in frame tunnel. See Figure 
1-10. Remove plug and install 
grease fitting. Apply  multi- 
purpose grease EP #1 Grade. Do 
not use ordinary chassis lube. 
Remove grease fitting and rein- 
stall plug. EP #1 lube is avail- 
able through many oil companies. 


NOTE: Special extended length 


grease fittings to make this oper- 
ation simple and fast are avail- 


able from lubrication equipment 
jobbers. 


1-5 MAINTENANCE— 
EVERY 18,000 MILES 


a. Brakes 


Examine brake linings for wear, 
and the self-adjusting mechanism 
for proper functioning. Although 
linings may not be excessively 
worn, this check will indicate 
when another inspection should be 
made. If required, use Buick Fac- 
tory Engineered replacement 
linings or equivalent. Lubricate 
the self-adjusting mechanism ad- 
justing screw with Delco Moraine 
Special Brake Lubricant or 
equivalent. 


b. Front Wheel Bearings 


There is no periodic lubrication 
schedule for front wheel bearings. 
They may be relubricated when- 
ever brake drums are removed. 
Always follow with the correct 
bearing adjustment as outlined in 
paragraph 7-10. 


1-6 MAINTENANCE— 
EVERY 24,000 MILES 


(Suggested in addition to 
the 6,000 and 12,000 mile 
recommendations) 
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a. Fuel Filter 


Replacement of the disposable fil- 
ter is recommended. More fre- 
quent replacement may be 
necessary if contaminants have 
entered the fuel system. Replace 
with filter type GF-94 or equiv- 
alent on non-air conditioned cars 
and type GF-96 or equivalent for 
air conditioned cars, 


b. Automatic Transmission 


At 24,000 mile intervals the 
transmission oil pan should be 
drained and removed and the 
screen should be removed and 
cleaned. The transmission should 
then be refilled with fresh oil. 
Transmission MUST NOT BE 
FLUSHED when oil is changed. 


1. Approved Oils for Buick 
Automatic Transmission 


The following oils are approved 
for Buick Automatic Transmis- 
sion and no other fluid should be 
used: 


Special Buick Oil available 
through Buick Parts Warehouses 
under Group 4.101. 


Automatic Transmission Fluid, 


Type A, available through petro- 


leum suppliers. This fluid must 


STANDARD FILTER 


AIR CONDITIONER FILTER 


Figure 1-14—Fuel Filters 


have AQ-ATF and identification 
number, suffix A embossed in 
lid of can. 


2. Re-fill Procedure 


1. Remove 13 bolts attaching oil 
pan to case, 


2. Remove oil screen and paper 
element. 


3, Clean pan and screen with a 
suitable solvent. 


4. After installing new paper ele- 
ment in oil screen, re-install oil 
Screen on transmission. Use AC 
PF-160 or equivalent, 


5. Install oil pan and bolts. 
Torque to 10-12 ft. lbs. 


6. Fill transmission with 5 pints 
of transmission fluid. Start en- 
gine and allow to idle. DO NOT 
RACE ENGINE. Finish filling 
transmission until fluid level 
showing on gauge rod is within 
1/2" of FULL mark. 


1-7 MAINTENANCE— 
SEASONAL (Cooling 
System and Air 
Conditioner Services) 


a. Coolant 


Winter - A permanent glycol-type 
corrosion and anti-freeze cooling 
systém protection solution should 
be used during the Winter months. 
The proper type corrosion pro- 
tector and anti-freeze solution 
may be recognized by the infor- 
mation printed on the container 
which states ‘‘Meets General 
Motors Standard GM-1899-M’’. 
Your Buick dealer is qualified to 
advise you in the selection of the 
proper anti-freeze. 


Summer - Clear water and Heavy 
Duty Cooling System Protector 
and Water Pump Lubricant or 
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equivalent should be _ installed 
each Spring, Heavy Duty Cooling 
System Protector and Water 
Pump Lubricant is available 
through your Buick dealer under 
Part #980504, If any other cooling 
system protector is used, be cer- 
tain it is labeled to indicate that 
it meets General Motors Speci- 
fication GM 1894-M. 


b. Air Conditioner-Equipped 
Models 


It is recommended that the air 
conditioner be checked by your 
Buick dealer each Spring in prep- 
aration for Summer operation. 


It is good practice to occasionally 
remove insects and dirt from the 
air conditioner condenser, 


1-8 MAINTENANCE—AS 
REQUIRED 


a. Body Lubrication 


1. Front Door Hinge Hold-Open 


Assembly. Wipe off dirt and apply 


a light coat of Lubriplate or its 
equivalent at points indicated 
(Figure 1-16). The hinge pins 
should be lubricated with engine 
oil. 


2. Door Lock Striker. Wipe off 
dirt and apply a thin coat of stick- 
type lubricant to top surface of 
lock bolt striker teeth (Figure 
1-17). After lubrication, close 
door several times and remove 
excess lubricant along side edge 
of teeth. 


3. Door Lock Rotary Bolt and 
Housing. Wipe off dirt and apply 
a thin coat of stick-type lubricant 
and oil (Figure 1-18). 


4. Rear Door Hinge and Hold- 
Open Assembly. Wipe off dirt and 
apply a light coat of Lubriplate or 


equivalent, to frictional points 
(Figure 1-19). Wipe off excess 
lubricant. 
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Figure 1-16—Front Door Hinge 
Hold-Open Assembly 


3. Instrument Panel Compart- 
ment Door Hinge. Wipe off dirt 
and apply a sparing amount of 
dripless oil to the hinge frictional 
points. Operate door and wipe off 
excess lubricant. 


6. Rear Compartment Lid and 
Tail Gate Locks. On rear com- 
partment lid locks, apply a thin 
film of Lubriplate or its equiva- 
lent (Figure 1-20). On tail gate 
locks, apply a thin film of Lubri- 
plate or its equivalent to the bolt 
at the striker contact areas. 


7. Door and Rear Compartment 


Lock Cylinders. A small quantity 
of lock lubricant occasionally ap- 
plied to the lock cylinders will 
prevent sticking. 


8. Rear Compartment Lid Hinges 


and Torque Rods. Apply Lubri- 
plate or equivalent, to hinge and 


torque rods at friction points. 


9. Door Jamb Switch. Wipe off 
dirt and apply a thin coat of Lu- 
briplate or equivalent to the end 
surface of switch plunger. Wipe 
off excess lubricant. 


10. Gas Tank Filler Door Hinge. 
Apply a few drops of dripless oil 


to frictional points of door hinge. 
Work door several times and wipe 
off excess lubricant. 


11. Tail Gate Hinge. Wipe off 
dirt and apply a small amount of 


dripless oil to frictional areas. 


Figure 1-17—Door Lock Striker 


STICK TYPE 
LUBRICANT 


Figure 1-18—Door Lock Rotary Bolt 
and Housing 


Figure 1-19—Rear Door Hinge and 
Hold-Open Assembly 
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Figure 1-20—Rear Compartment Lid 
and Tail Gate Locks 


12, Folding Seat Linkage. Wipe 
off dirt and apply a sparing 
amount of dripless oil to all fric- 
tional areas. Work linkage sev- 
eral times and wipe off excess 
lubricant. 


13. Sunshade Rod. Remove sun- 
shade assembly from support and 
apply a thin film of stick-type 
lubricant to end of sunshade rod 
(Figure 1-21). Wipe off all ex- 
cess lubricant. 


14, Folding Top Lift Cylinder 


Piston Rods. Twice each year, 
with folding top in raised position, 
wipe exposed portion of each top 
lift cylinder piston rod with a 
cloth dampened with brake fluid 
to remove any oxidation or ac- 
cumulated grime. With another 
clean cloth, apply a light film of 
brake fluid to the piston rods to 
act as a lubricant. 


NOTE: Use caution so that brake 
fluid does not come in contact 


with any painted or trimmed parts 
of the body. 


15. Folding Top Linkage. Apply 
a sparing amount of light oil to 


all bearing points (Figure 1-22). 
Wipe off excess lubricant to pre- 
vent soiling trim. 
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STICK TYPE 
LUBRICANT 


Figure 1-21—Sunshade Rod 


16. Windshield Wiper Cams. Ap- 
ply a small amount of silicone 
lube to both sides of cams. Wipe 
off excess. 


b. Chassis Lubrication 


1, Hood Latches and_ Hinges. 
Lightly coat hood guide, latches, 
lever, and dovetail bolts with Lu- 
briplate or equivalent. Apply en- 
gine oil to hood hinge pins. 


1-9 REAR AXLE LUBRICANT 


RECOMMENDATIONS 


a. Standard Differential Axle 


Buick standard rear -axles are 
filled at the factory with a special 
hypoid gear lubricant. It is not 
necessary to remove the original 


Figure 1-22—Folding Top Linkage 


lubricant at any time except when 
it has become contaminated, or 
when it is required for inspection 
of parts or for repairs. Therefore 
there is no drain hole in the rear 
axle housing. 


Draining and flushing is not rec- 
ommended unless the _ lubricant 
has become contaminated. When 
complete refilling is necessary, 
Multi-Purpose Gear Lubricant 
(conforming to specification MIL- 
L-2105B) may be used provided 
the axle has been in service for 
1,000 miles or more. Axles with 
less than 1,000 miles_ service 
must not be completely refilled 
with any lubricant other than 
Factory Hypoid Lubricant. 


The lube is packaged with Re- 
placement Ring and pinion gear 
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sets and is also available through 
the Buick Parts Department under 
Group 5,535. 


b. Positive Traction Differential 
Axle 


Buick Positive Traction Differ- 
ential Axles are filled at the Fac- 
tory with a special lubricant 
conforming to Buick Specification 
No. 723. It is not necessary to 
remove the lubricant at any time 
except when it has become con- 
taminated or when it is required 
for inspection of parts or for 
repairs. There is no drain hole 
in the rear axle housing. 


In all cases of adding lubricant to 
bring to proper level or complete 
refilling of Positive Traction 
Rear Axle, only lubricant con- 
forming to Buick Specification 
No. 723 should be used. Lubri- 
cant conforming to this specifi- 
cation may be obtained from any 
Buick Parts Warehouse’ under 
Group 5.535. 


Positive Traction Differential 
Rear Axles can be identified by 
an embossed tag affixed to the 
rear axle filler plug which reads, 
“Use Limited Slip Differential 
Lube Only’’. Also, a letter ‘‘X’’ 
inside a letter ‘‘O’’ is stamped 
on the bottom of the differential 
carrier casting just forward of 
the rear axle housing and is vis- 
ible from beneath the car. See 
Figure 1-9. 
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2-1 ENGINE TIGHTENING SPECIFICATIONS 


Page 


Use a reliable torque wrench to tighten the parts listed, to insure proper tightness without straining or 
distorting parts. These specifications are for clean and lightly lubricated threads only; dry or dirty threads 
produce increased friction which prevents accurate measurement of tightness. 


Part 


Plug Spark 
Plug Crankcase Drain 
Bolt Water Pump Cover 
Bolt Timing Chain Cover 


Bolt Lower Crankcase (Oil Pan) 


Bolt Valve Lifter Cover 
Bolt Valve Rocker Arm Cover 
Bolt Intake Manifold 
Bolt Exhaust Manifold 


Bolt Rocker Arm Shaft Bracket 


Bolt Water Manifold 


Bolt Generator Mounting Bracket 


Nut Connecting Rod Cap Bolt 
Bolt Flywheel to Crankshaft 

Bolt Cylinder Head 
Bolt Crankshaft Bearing Cap 
Bolt Harmonic Balancer 
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Location — 
14 MM 
1/2"'-20 
1/4-20 
5/16-18 
5/16-18 
5/16-18 
0/16-18 
3/8-16 
3/8-16 
3/8-16 
3/8-16 
3/8-16 
3/8-24 
7/16-20 
7/16-14 


Torque 
Ft. Lbs. 


29-35 
30-35 
6-8 
20-25 
6-lo 
3-5 
3-5 
25-30 
10-15 
30-35 
25-30 
25-30 
40-45 
90-60 
65-75 
100-110 
200 Min. 
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ENGINE 


GT SS SY 


2-2 ENGINE GENERAL SPECIFICATIONS 


NOTE: 


Type - No. of Cylinders .........4.-. 
Valve Arrangement 
Bore and. Stroke: 4 «04.008 a ea we we we OS 
Piston Displacement (cu. in.) ......... 
Compression Ratio ........-.4.+-ee+e-. 

EXDOLtsea 6-8 Se eee Ss ee 
Compression Pressure @ 160 RPM 

Cranking Speed - 
Taxable Horsepower ........+.6-+0-+88- 
Max. Brake Horsepower, Bare Engine -@ RPM 
Engine Torque (lbs.-ft. @ RPM) 
Octane Requirements 

EEXPOLE eer bok a Ge A eS a Se oe GA S-S 

Power Paele 2:6 <6 8. a. Ge tl we ee Se wa 
Manufacturing Code Number Preface 

(See Fig. 0-1) 


Piring: Order. ¢. iar ho an ese Be a 
Crankshaft Bearings No. and Type ...... 

Material’ 2. sc cs a ea ee OE Se a ee 
Bearing Which Takes End Thrust ...... 
Connecting Rod Bearings, Type ....... 

Material: 4 afte: eke Sia ee 8 Oe ee OR, SS 
Piston: Material: s: scs-6: 46-6 ee Ae oe Bee 
Compression Rings - Piston, Material... . 
Oil Rings - No./Piston .........2.26. 

ME VDC: in: she Se ghee HE Ss aes eS we ee Ae a AE See 
Location of all Piston Rings. ......... 
Camshaft, Type and Material ......... 


Gams hart: IOViIViess a: tec as fie el el) eat ee alae. Smo 
No. & Type of Camshaft Bearings ...... 
Valve Lifter Type and Material ....... 
Valve: Spring “Type. ne ao ae hase a ee ee 
Oiling System Type .........-..2... 
Oil Supplied to Bearing Surfaces - 
Crankshaft, Camshaft, Con. Rods ...... 
Pistons; Pins): Gi 2 a: Ah hn be) Oe a EONS 
Cylinder: Walls = x -3-ge <b dete de Sone ae be cae SS 
Valve Lifters, Rocker Arms, Valves .... 
Normal -Oil..Pressure:: <p: 6 5).90 $0 as wa we 4 
Oil Reservoir Capacity - Quarts 
Diy ene ine 60 be) acai. oo te dh cd es hee a Be 
Oil Filter, Make and Type ......... 
Cooling System Type...........2.e4.. 
Water Temperature Control .......... 
Thermostat Opens at - (deg. F) ....... 
Cooling System Capacity - Quarts 
GSS" TICACCT 2: 2a ome Sas -B ne! Ace. Bee es es, Be Bo 
With HEater 5: sid. ack ek ew ee we ee ee 
Fan Diameter, No. of Blades, Regular... . 
With Air Conditioning. ..........4.. 
Fan Drive = Regular 0:6 3°e a: 8 G4 Se we 
With Air Conditioner ............. 


See paragraph 2-3 for dimensions. 


300 Cu. In. 


3.750" x 3.400" 
300 
9.0 tol 
7.6 tol 


45.0 
210 @ 4600 
330 @ 2400 


1-8-4-3-6-5-7-2 


#5 M/100 Durex 


Cast Iron Lubrited 


170 


13.5 
15 


401 Cu. In. 


90 Degree V-8 
In Head 
4.1875" x 3.640" 
401 
10.25 to 1 
8.75 to 1 


56.11 
325 @ 4400 
445 @ 4400 


93 Research 84 Motor 
99 Research 88 Motor 


425 Cu. In. 


4.3125" x 3.640" 
425 
10.25 to 1 


59.51 
340 @ 4400 
465 @ 2800 


1-2-7-8-4-5-6-3 


5 Replaceable Liners 
Steel Backed Babbitt 


No Three 


Replaceable liners 


First 4 M/400 Rear Durex 100A 


Cast Aluminum Alloy 
#1 Cast Iron Chrome -#2 Cast Iron Lubrited 


One 


3-Piece/Expander 
Above Piston Pin 
Cast Alloy Iron 


Chain 


5 Steel Backed Babbitt 
Hydraulic, Iron Alloy 


Dual Helical 
Forced Feed 


Full Pressure 
Splash 


Splash & Nozzle 


Low Pressure 


4 (5 with dry filter) 

AC Type PF-7 
Pressure (15 lb. Rad. Cap) 
Thermostat & Fixed By-Pass 


17 
18.5 
18.0" 
20.0" 


Water Pump Shaft 


17 
18.5 


Torque and Temperature Sensitive Clutch 
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2-3 ENGINE DIMENSIONS, FITS AND ADJUSTMENTS 


NOTE: These dimensions and limits for fit of parts apply to new parts only. ‘‘T’’ means tight. ‘‘L’’ means 
loose. 


Items 300 Cu. In. 401 Cu. In. 425 Cu. In. 
Crankshaft Journal Diameter ......... 2.2992" 2.2495 2.2495" 
Crankshaft Journal to Bearing Clearance... .0005"" - .0021" 
Crankshaft End Play at Thrust Bearing ... 004" - .008" 
Crankpin Journal Diameter .......... 2.000" 2.2495" 2.2495" 
Crankpin Journal to Bearing Clearance ... 0022" 0002" - .0023"' 
Connecting Rod End Play on Crankpin... .005"" - .012" Total, Both Rods 
Connecting Rod Bearing Length........ .820 
Cylinder Bores, Standard Size ........ o.to0" 4.1875" 4.3125" 
Piston Pin Diameter ............4.. 9394" 9994" = ;9997" 
Piston, Pin: Leneth: 4a aes ele ee es 3.060" 3.520" 
Piston Pin Fit (nm Connecting Rod) ...... .0007"T to .0015'"'T 
Piston Ring Cap, Compression Ring in Bore. 003" - .005" 015" - .025" 
Oil Ring in Bore ...... .0095" 015" - .055"' 
Camshaft Bearing Journal Diam. 
Nosh m9 acai e rds Ale eee et BS ie GRE 1.785" - 1.786" 
INOS 22 eiseie Ghd re sak ee pe Sh Ge Bi es Te SS es 1.755" - 1.756" 
INOS tore eo ae es Oe SE me oe oe, US 1.725" - 1.726" 
INO cA op tC Wek ee a cate Wy ee Set ae esis See Bi wel os Be Oe 1.695"" - 1.696" 
INOS 20° sac cap hide Se Sh eae hh Ho in Se es 1.665" - 1.666" 
Valve Lifter Diameter .........-2.2.. .8425" 
Valve Lifter Clearance in Crankcase..... 0015 - .003"' 
Valve Lifter Leakdown Rate, in Test Fixture 12 to 60 Sec. 
Rocker Arm Ratio. <2 .6 6 6 ae a ee ee eS 1.6 to 1 
Rocker Arm Clearance on Shaft ....... 0017" - .0032" 0027" - .0042" 
Valve Head Diameter - Inlet ......... 1.625" 1.875" 
Valve Head Diameter - Exhaust ....... 1.3125" 1.500" 
Valve Seat Angle - Inlet & Exhaust ..... 45 Degrees 
Valve Stem Diameter - Inlet ......... .3412" Top - .3407"' Bottom 373" Top - .3720"' Bottom 
Valve Stem Diameter - Exhaust ....... .3407"' Top - .3402" Bottom .372" Top - .3715"" Bottom 


.001"" - .003"' Top - 
.0015" - .0035 Bottom 
.0015" - .0035"" Top - 


Valve Stem Clearance in Guide - Inlet 001" - .003'"' Top - .002" - .004"' Bottom 


- Exhaust 002" - .004 Bottom .0015"' - .0035" Top - .0025" - .0045 Bottom 
Valve Spring - Outer 
Valve Closed (lbs. @ length). ........ 64 @ 1.640" 46 @ 1.600" 
Valve Open (lbs. @ length).......... 168 @ 1.260" 101 @ 1.160" 
Valve Spring - Inner 
Valve Closed (lbs. @ length)......... 25.5 @ 1.690" 


Valve Open (lbs. @ length). ......... 76 @ 1.250" 


ENGINE 


2-4 SPECIFICATIONS 


MAIA [OUOIJDAS ssoit) BUIBUQ “Ul "ND [QOP—[-Z auNnBi4 


0 Res ah . 
P v a . = r . 
: be a 5 : q 
a . 1 7 ; 
Ls: +: : rd iS ai ———_— — by 
thee : iS J ava 1 = 5 AE > —— = 
; XY 4 -_ ‘ q ’ ae q ' 
: en 4 4 od 
2 ‘ 4 4 é - 
7 : 
4 r ' a ; - ! 
. . “ 7 : es a a fal 
= se {I at | ‘ 
or \ \ ‘ 4 = 
i i f ‘ 2 P . 
tots 1 
N t 
' \ 
; . ae ‘ — Se * = -4+ 
™. 


RI 
| Ni HI AN 


e b WBA Beaw' FS 
—— Sia 4 


at Se eae o SS SESE 


To natn oy 


fare SS 


fay 0 es 
E 
z 
| 
a 


nase 


te 
yay ee. 


po tae Me BX as a 


« 
d . 
4 ae 2 
* aw. y =) a 


pal 


ee ee eee eee we 


4 
ax 
LhLttdpnda 


Y 


ENGINE 


> ee 
- i ea 


f 


=  @ 


| 1 


SPECIFICATIONS 


2-5 


Figure 2-2—300 Cu. In. Engine Cross Section View 
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2-4 ENGINES AND MOUNTINGS 


a. Engines in Each Series 


b. Engine and Transmission 
Mountings 


The engine and transmission as- 
semblies are supported in the 
frame on three synthetic rubber 
pads. One mounting pad is located 
on each side of the engine near 
the front end and approximately 
midway between top and bottom 
of the cylinder crankcase. The 
mounting pads are fastened be- 
tween the crankcase and the cross 
member at front end of car 
frame. The front mountings are 
designed to support the weight of 
the engine and control its tor- 
Sional characteristics. 


The rear (transmission) mounting 
is located between the transmis- 
sion rear bearing retainer and 
the transmission support. 


Compression 
Ratio 


Standard 
Optional 
Export 


Standard 3.640 96.11 325 
Export 3.640 315 
Optional 3.640 09.51 360 


2-5 ENGINE 
CONSTRUCTION 
(ALL ENGINES) 


a. Cylinder Crankcase 


The cylinder crankcase has two 
banks of four cylinders each, 
which form a 90 degree angle. 
The crankcase section extends 
below the centerline of the crank- 
shaft to form a continuous flat 
surface with the rear bearing cap 
and the timing chain cover, per- 
mitting installation of the lower 
crankcase with a one-piece 
gasket. The upper portion of the 
flywheel housing is cast integral 
with the cylinder crankcase. 


The right bank of cylinders (as 
viewed from rear) is set slightly 
forward of the left bank so that 


Stroke | Carburetor 
Taxable Brake 


3.400 
3.400 
3.400 


3.640 4 Bbl. 
3.640 | 2-4 Bbls. 


Horsepower 


2 Bbl. 
4 Bbl. 
4 Bbl. 


45.0 
45.0 


210 
250 


99.51 
99.51 


340 
360 


connecting rods of opposite pairs 
of cylinders can be connected to 
the same crankpin. Starting at 
front end, cylinders in the right 
bank are numbered 1-3-5-7 and 
cylinders in the left bank are 
numbered 2-4-6-8. 


b. Crankshaft and Bearings 


The crankshaft is supported in the 
crankcase by five steel-backed 
full precision type bearings, 
all having the same nominal 
diameter. 


All bearings are identical except 
number three, which takes end 
thrust and rear main, which has 
a different width and material. 
See Figure 2-6. 
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Figure 2-5—401 Cubic Inch Engine End Sectional View 


The crankshaft is counterbalanced 
by weights forged integral with 
crank cheeks, Maximum counter- 
weighting in the space available 
is obtained by machining the 
weights to a contour which allows 
a minimum uniform clearance 
with cylinder barrels and piston 
skirts. Additional counterbalanc- 
ing is obtained by an offset fly- 
wheel flange. 


All engines are equipped with a 
harmonic balancer and fan pulley 
assembly. 


c. Connecting Rods and Pistons 


Connecting rods are steel forg- 
ings of I-beam section, having 
bosses on each side so that metal 
can be removed as required to 
secure correct weight and balance 
during manufacture. The lower 
end of each rod is fitted with a 
steel-backed full precision type 
bearing. The upper end of the 
connecting rod has a hole into 
which the wrist pin is pressed, 
The outer ends of the pin float 
in the bosses in the piston. 


The tin plated aluminum alloy 
pistons have full skirts and are 
cam ground. Two compression 
rings and one oil control ring are 
located above the piston pin. Two 
transverse slots in the oil ring 
groove extend through the piston 
wall and permit drain back of oil 
collected by the oil ring. Shallow 
depressions cast into the head 
provide clearance between the 
piston and valves in operation. 
See Figure 2-8, 


The cast iron compression rings 
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THRUST 


BEARING OiL SEALS 


COUNTER WEIGHTS 


— THESE BEARINGS 
IDENTICAL 


Figure 2-7—Engine Crankshaft 
and Bearings 


in the two upper grooves of piston 
are distinguished by a bevel cut 
around the inner edge on one 
side, The rings are installed with 
identification mark up. See Fig- 
ure 2-45, 


The oil ring in the lower groove 
consists of two thin steel rails 
separated by a spacer (Figure 
2-45) and backed by an expander 
placed in the piston groove. The 
rails and spacer of a new ring 
are lightly held together with a 
cement which dissolves and re- 
leases the parts when oil is 
applied at start of operation. 


d. Cylinder Heads 


Both cylinder heads are identical 
except for treatment of the water 
inlet ports which exist in both 
ends of each head, When a head 
is prepared for installation on one 
bank of cylinders, the water inlet 
port on the rear end is plugged 
and the front port is left open for 
connection to the water pump. 


CONNECTING _ 


OD 
-RIBS BOSSES, 


{ 


/™% 4 
-CAP PISTON ~ 


Figure 2-8—Connecting Rod and 
Piston Assembly 


This places the plugs in opposite 
ends of the right and left heads; 
therefore, the heads cannot be 
interchanged. 


All valves are mounted vertically 
in the cylinder head and in line 
from front to rear, so they oper- 
ate at 45 degrees to the centerline 
of cylinders, The angle and loca- 
tion of the inlet valve and port 
causes the incoming fuel-air 
charge to sweep angularly down- 
ward to one side of the cylinder 
centerline, resulting in a whirling 
action which thoroughly mixes the 
charge and produces a beneficial 
turbulence during the compres- 
sion stroke. 


With the spark plug located cen- 
trally in top of the combustion 
chamber the point gap is well 
exposed to the sweep of the in- 
coming charge. This reduces the 
concentration of exhaust gases 
that may have remained in this 
area after exhaust of the previous 
charge. As noncombustible ex- 
haust products are removed from 
the area around the spark plug the 
tendency toward misfiring at part 
throttle is reduced. 


The central location of the spark 
plug causes burning of the fuel 
charge to proceed uniformly out- 
ward in all directions toward 
edges of the combustion space. 
The short flame travel speeds up 
the combustion process, causing 
the fuel mixture to burn in a 
shorter period of time than that 
at which detonation is likely to 
occur, High turbulence on the 
compression stroke and _ short 
flame travel following ignition 
permits the use of a high com- 
pression ratio with present day 
fuels, 


e. Camshaft and Valve 
Mechanism 


The camshaft is located in the 
angle of the cylinder block above 
the crankshaft where it is 


Supported in five steel-backed, 
babbitt-lined bearings, It is 
driven from the crankshaft by 
Sprockets and a _ single outside 
guide type chain. See Figure 2-9, 


Hydraulic valve lifters and solid 
one-piece steel push rods are 
used to operate the overhead 
rocker arms and valves of both 
banks of cylinders from the single 
camshaft, This system requires 
no lash adjustment at time of 
assembly or in service; there- 
fore, no adjusting studs or screws 
are provided in the valve train, 
Construction and operation of the 
hydraulic valve lifters are de- 
scribed in subparagraph f below. 


The eight rocker arms for each 
bank of cylinders are mounted on 
a tubular steel shaft supported on 
the cylinder head by four die cast 
brackets, The rocker arms are 
die cast aluminum with inserts 
at the push rod socket and the 
valve stem contact face, See Fig- 
ure 2-10, The rocker arms are 
offset to accommodate the differ- 
ent planes of movement of the 
valves and the push rods which 
pass through the cylinder head to 
one side of the valves. 


The valves operate vertically in 
guides pressed into the cylinder 
head and each valve has two con- 
centric springs to insure positive 
seating throughout the operating 


> LIFTER 


Tipe 
ed SPROCKETS 


Figure 2-9—Valve Mechanism 
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Figure 2-10—Valve Rocker Arm 


speed range. Inlet valve heads 
are 1-7/8'' and exhaust valve 
heads are 1-1/2" in diameter. 
Valves and rocker arms are pro- 
tected by a cover which seats 
against a raised horizontal sur- 
face on each cylinder head, and 
a cork gasket insures against oil 
leaks. 


f. Hydraulic Valve Lifters 


In addition to its normal function 
of a cam follower, each hydraulic 
valve lifter also serves as an 
automatic adjuster which main- 
tains zero lash in the valve oper- 
ating linkage under all operating 
conditions, By eliminating all lash 
in the operating linkage and also 
providing a cushion of oil to 
absorb operating shocks, the hy- 
draulic valve lifter promotes 
quiet valve operation. It also 
eliminates the need for periodic 
valve adjustment to compensate 
for wear of parts. 


As shown in Figure 2-11, all parts 
of a hydraulic lifter are housed 
in the body, which is the cam 
follower, The body and the 
plunger are ground to very close 
limits, then a plunger is selec- 
tively fitted to each body to as- 
Sure free movement with very 
little clearance. The push rod 
seat is free to move with the 
plunger in the body and, as its 
name implies, it provides a 
Spherical seat to support the 
lower end of the push rod, 


Oll INLETS 


PLUNGER 


FEED HOLE~ 


BALL RETAINER 


Figure 2-11—Hydraulic Valve Lifter, 
Sectional View 


The plunger and seat are pressed 
toward the upper end of the lifter 
body by a coil spring which also 
holds a check ball retainer 
against the lower end of the 
plunger. When lifter is out of 
engine a spring wire retainer 
holds all parts in the body. The 
ball retainer holds a spring 
loaded check ball in position over 
the lower end of a feed hole in 
the plunger. See Figure 2-11. 


When the valve lifter is installed 
in engine the push rod holds the 
seat and plunger downward clear 
of the plunger retainer at all 
times. The plunger spring then 
presses the lifter body down 
against the camshaft and presses 
the plunger and seat up against 
the push rod with an eight pound 
load, which is enough to take up 
all lash clearances between parts 
in the valve linkage _ without 
affecting positive seating of the 
valve, 


Oil is fed to all lifters through 
galleries in the crankcase, as 
described in paragraph 2-6. Oil 
enters each lifter through grooves 
and oil holes in the lifter body 
and plunger, and flows down into 
the chamber below the plunger 


through the feed hole and around 
the check ball. The first few 
cycles of operation after the 
engine is started forces out all 
air and completely fills the 
plunger and lower chamber of 
each lifter with oil, 


At the start of a cycle of valve 
operation, the lifter body rests 
on the camshaft base circle. The 
plunger spring holds all lash 
clearances out of the valve 
linkage, 


As the rotating camshaft starts 
raising valve lifter body, oil in 
the lower chamber and the check 
ball spring firmly seats the check 
ball against the plunger to prevent 
appreciable loss of oil from the 
chamber, The lifting force against 
the body is then transmitted 
through the entrapped oil to the 
check ball and plunger and push 
rod seat move upward with the 
body to operate the linkage which 
Opens the engine valve. 


As the camshaft rotates further 
to close the engine valve, the 
valve spring forces the linkage 
and lifter to follow the cam down, 
When the engine valve seats, the 
linkage parts and lifter plunger 
stop but the plunger spring forces 
the body to follow the cam down- 
ward .002" to .003" until it again 
rests on the camshaft base circle. 
Oil pressure against the check 
ball from the lower chamber 
ceases when the plunger stops 
and allows passage of oil past the 
check ball into the lower chamber 
to replace the slight amount of 
oil lost by ‘‘leak-down’’. 


During the valve opening and 
closing operation a very slight 
amount of oil escapes through the 
clearance between plunger and 
body and returns to the crank- 
case, This slight loss of oil 
(called ‘‘leak-down’’) is beneficial 
in providing a gradual change of 
oil in the lifter, since fresh oil 
enters the lower chamber when 
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Figure 2-12—Oil Filter Installation 


pressure is relieved on the check 
ball at the end of each cycle of 
operation. 


It should be noted that during 
each cycle of operation the verti- 
cal movement between the body 
and plunger is only .002"' to .003" 
but the check ball moves through 
its full travel of .004'" to .008". 
Full opening of the plunger feed 
hole at the end of each cycle not 
only permits replacement of oil 
lost from the lower chamber, as 
previously described, but also 
permits control of the volume of 
oil in lower chamber to compen- 
sate for expansion and contraction 
of the valve linkage parts due to 
changes in engine temperature, 


When engine temperature in- 
creases and the valve linkage 
parts expand, the plunger must 
move to a Slightly lower position 
in the lifter body to assure full 
closing of the engine valve. When 
engine temperature decreases and 
the linkage parts contract, the 
plunger must move to a slightly 
higher position in body to prevent 
lash clearances in the valve link- 
age. In either case, the capacity 
of the lower chamber changes and 
the volume of oil present is auto- 
matically controlled by passage of 
oil through the open plunger feed 
hole. 


2-6 ENGINE LUBRICATION 
SYSTEM 


The engine lubrication system is 
of the force-feed type in which 


oil is supplied under full pressure 
to crankshaft, connecting rods, 
and camshaft bearings, and is 
supplied under controlled volume 
to the valve lifters, rocker arm 
bearings, and push rods, All other 
moving parts are lubricated by 
gravity flow or splash. See Fig- 
ure 2-14. 


a. Oil Supply 
401 & 425 Engine 


The supply of oil is carried in the 
lower crankcase (oil pan) which 
is filled through filler caps in the 
rocker arm covers. The filler 
openings are covered by combina- 
tion filler and ventilating caps 
which contain filtering material 
to exclude dust. A removable oil 
gauge rod on right side of crank- 
case is provided for checking oil 
level. 


b. Oil Pump 
401 & 425 Cu. In. Engine 


Oil is picked up and circulated by 
the spur-geared oil pump assem- 
bly which is mounted on the lower 
side of the cylinder crankcase at 
the rear end, where it extends 
down into the oil sump. The pump 
shaft is coupled to the ignition 
distributor shaft, which is driven 
from the camshaft through spiral 
gears, The pump inlet is equipped 
with a stationary screen of ample 
area. If the screen should become 
clogged for any reason, oil may 
be drawn into the pump over the 
top edge of the screen, which is 
held slightly clear of the screen 
housing by three embossments. 
The oil pump body contains a 
non -adjustable spring loaded 
pressure valve, which regulates 
the maximum oil pressure to 40 
pounds, 


Drilled passages in the oil pump 
body and cylinder crankcase con- 
duct all oil from the pump to the 
oil filter. 


The oil pump is located in the 
timing chain cover where it is 
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connected by a drilled passage 
in the cylinder crankcase to an 
oil screen housing and pipe as- 
sembly. The screen is submerged 
in the oil supply and has ample 
area for all operating conditions. 
If the screen should become 
clogged for any reason, oil may 
be drawn into the system over the 
top edge of the screen which is 
held clear of the sheet metal 
screen housing. 


Oil is drawn into the pump 
through the screen and pipe as- 
sembly and a drilled passage in 
the crankcase which connects to 
drilled passages in the timing 
chain cover. All oil is discharged 
from the pump to the oil pump 
cover assembly. The cover as- 
sembly consists of an oil pres- 
sure relief valve, an oil filter 
by-pass valve and a nipple for 
installation of an oil filter. The 
spring loaded oil pressure relief 
valve limits the oil pressure to 
a maximum of 33 pounas per 
square inch. The oil filter by- 
pass valve opens when the filter 
has become clogged to the extent 
that 4-1/2 to 5 pounds pressure 
difference exists between the fil- 
ter inlet and exhaust to by-pass 
the oil filter and channel unfil- 
tered oil directly to the main oil 
galleries of the engine. See Fig- 
ure 2-13. 


MAIN OIL 
GALLERY 


Figure 2-13—Oil Flow (401 and 425 
Cu. In. Engine) 
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Oil Filter. The AC full flow type 
oil filter is. externally mounted 
on the right side of crankcase. 
The filter permits rapid passage 
of oil with a minimum drop in 
pressure. Normally, ALL engine 
oil passes through the filter ele- 
ment, If the element becomes 
restricted enough to produce 
4-1/2 to 5-1/2 pounds difference 
in pressure between the inlet and 
outlet ports of the filter, a 
spring-loaded ball type valve in 
the filter base will open to by- 
pass the element and route oil 
directly into the main oil gallery. 


VALVE LIFTER 
OlL GALLERIES 


MAIN OIL 
GALLERY 


OIL FILTER 


Main Oil Gallery. The main oil 
galiery runs full length of the 
crankcase in the angle below the 
camshaft. Through connecting 
passages drilled in the crankcase 
it distributes oil at full pressure 
to all crankshaft and camshaft 
bearings, from which oil is then 
distributed to all other working 
parts of the engine. See Figure 


2-14. See 2-15 for 300 cu. in. 
engine. 
Crankshaft, Rods, and Pistons, 


Holes drilled in the crankshaft 
carry oil from the crankshaft 


bearings to the connecting rod 
bearings. Pistons and cylinder 
walls are lubricated by oil forced 
through a small notch in the bear- 
ing parting surface on connecting 
rod, which registers with the hole 
in the crankpin once in every 
revolution. Piston pins are lubri- 
cated by splash. 


Timing Chain and Sprockets, A 
small amount of oil which escapes 
from the camshaft front bearing 
flows down the front face of the 
cylinder crankcase to drop on the 
crankshaft sprocket, from which 
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Figure 2-14—Schematic Diagram of Engine Oil Flow (401 & 425 Cu. In. Engines) 
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Figure 2-15—Oil Flow 
(300 Cu. In. Engine) 


it is then transferred to the 
timing chain, 


Valve Lifters and Oil Galleries, 
Oil holes in the crankcase and 
camshaft front bearing align with 
a groove in the camshaft front 
bearing journal which meters the 
flow of oil from the main oil 
gallery to the valve lifter oil gal- 
lery in each bank of cylinders. 
The drilled oil gallery, running 
full length of each cylinder bank, 
cuts into the lower sides of all 
valve lifter guide holes to supply 
an adequate volume of low pres- 
sure oil to each hydraulic valve 
lifter. Oil enters each lifter 
through grooves and holes in the 
lifter body and the plunger. See 
Figure 2-14. 


Rocker Arms, Valves, and Push 
Rods. The rocker arms and 
valves on each cylinder head are 
supplied with low pressure oil 
from the valve lifter oil gallery 
through connecting passages 
drilled in the front end of cylinder 


block and head, See Figure 2-14. 


The oil passage in cylinder head 
ends in a counterbored recess 
Surrounding the bolt which 
attaches the rocker arm _ shaft 
front bracket. The oversize bolt 
hole through the bracket permits 
oil to flow up into the hollow 
rocker arm_ shaft, which is 
plugged at both ends. 


Each rocker arm receives oil 
through a hole in the shaft, and 
parallel grooves in the rocker 
arm assure proper lubrication of 
the bearing surface, Oil is me- 
tered to the push rod ball seat and 
to the valve stem through holes 
drilled in the rocker arm. Excess 
oil drains off and returns to the 
oil pan through passages in cyl- 
inder head and cylinder block. 


2-7 ENGINE COOLING 
SYSTEM 


The engine cooling system is the 
pressure type, with thermostatic 
coolant temperature control and 
water pump circulation. 


A double contact temperature 
sensitive switch is located in the 
right cylinder head. On 401 and 
425 cu. in. engines, the switch 
closes one set of contacts to light 
a green Signal on the instrument 
panel when engine water tempera- 
ture is below 110°F. If engine 
water temperature is between 
110° and 245° (approximately) 
neither contact is closed. Engine 
water temperature above 245° 
causes the second set of contacts 
to close and light a red signal on 
the instrument panel. 


A Harrison tube and center type 
of radiator core of brass and cop- 
per is used on all models, The 
lower radiator tank houses the 
transmission oil cooler. 


All engines are equipped with an 
18" fan. Air conditioned cars are 
equipped with a 20" fan driven by 
a torque and temperature sensi- 
tive clutch. See Figure 2-16. 
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Figure 2-16—Fan Clutch 


The torque sensitive fan clutch is 
equipped with a temperature sen- 
sitive coil which controls the flow 
of silicone through the clutch. 


During periods of operation when 
radiator discharge air tempera- 
ture is low, the fan clutch limits 
the fan speed to 800 to 1200 RPM. 
Operating conditions that produce 
high radiator discharge air tem- 
peratures cause the temperature 
sensitive coil to turn a shaft which 
opens a port inside the clutch. 
This open port allows a greater 
flow of silicone providing a maxi- 
mum fan speed of approximately 
2100 RPM. 


The clutch coil is calibrated so 
that at road load with an ambient 
temperature of 80°F the clutch is 
just at the pcint of shift between 
high and low fan speed. 


The cooling system is sealed by a 
pressure type radiator filler cap 
which causes the system to oper- 
ate at higher than atmospheric 
pressure. The higher pressure 
raises the boiling point of coolant 
and increases the cooling effi- 
ciency of the radiator, The fifteen 
pound pressure cap used on all 
series permits a possible in- 
crease of approximately 38°F. in 
boiling point of coolant. 


The pressure type radiator filler 
cap contains a blow off or pres- 
sure valve and a vacuum or at- 
mospheric valve, See Figure 
2-17. The pressure valve is held 
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against its seat by a spring of 
pre-determined strength which 
protects the radiator by relieving 
the pressure if an extreme case 
of internal pressure should ex- 
ceed that for which the cooling 
system is designed. The vacuum 
valve is held against its seat bya 
light spring which permits open- 
ing of the valve to relieve vacuum 
created in the system when it 
cools off and which otherwise 
might cause the radiator to 
collapse. 


The coolant is circulated by a 
centrifugal pump mounted on the 
timing chain cover which forms 
the outlet side of the pump. The 
fan and pulley(s) are bolted to the 
forward end of the pump shaft. 
In this manner both the fan and 
pump are belt driven by a crank- 
shaft driven pulley mounted for- 
ward of the harmonic balancer. 


The pump shaft is supported on 
two single row ball bearings 
pressed on the shaft and shrunk 
fit in the aluminum water pump 
cover, The bearings are per- 
manently lubricated during manu- 
facture and sealed to prevent loss 
of lubricant and entry of dirt. 


The pump is sealed against cool- 
ant leakage by a packless non- 
adjustable seal assembly mounted 
in the pump cover in position to 
bear against the impeller hub. 
See Figure 2-18. 


The inlet pipe cast on the pump 
cover feeds into the passage 
formed by the cover and the front 


Figure 2-17—Pressure Type Radiator 
Cap Installation 
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Figure 2-18—Water Pump Cover Assembly 


face of the impeller, which is 
mounted on the bearing shaft with 
the vanes facing rearward. Cool- 
ant flows through the inlet pas- 
Sage to the low pressure area at 
the center, where it then flows 
rearward through three holes in 
the impeller. Vanes on the ro- 
tating impeller cause the coolant 
to flow radially outward into two 
discharge passages cast in the 
timing chain cover, and these pas- 
sages deliver an equal quantity of 
coolant to each cylinder bank 
water jacket, 


Cylinder water jackets extend 
down below the lower limits of 
piston ring travel and the coolant 
completely surrounds each cyl- 
inder barrel to provide uniform 
cooling. To this point, coolant 
circulation in the 300 cu. in. V-8 
and the 401 and 425 V-8 are 
identical. In the 300 cu. in. V-8 


the coolant flows into the intake 
manifold water jacket from the 
forward port in the cylinder 
heads. The coolant flows to the 
rear in the lower portion of the 
intake manifold and then forward 
in the upper portion to the ther- 
mostat housing and thermostat 
by-pass. The flow of heated cool- 
ant through the intake manifold 
water jacket warms the manifold 
evenly to provide good vaporiza- 
tion of the incoming fuel charge. 
A port in the rear of the manifold 
allows connection to the heater 
hose in heater equipped cars, See 
Figure 2-19. 


In the 401 and 425 cu. in. engine 
the coolant leaves the cylinder 
heads through a water manifold 
that provides a common connec- 
tion between both heads and the 
radiator. The water manifold also 
houses the ‘‘pellet’’ type radiator 
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thermostat and provides the by- 
pass passage through which cool- 
ant returns to the water pump for 
recirculation whenever the ther- 


mostat valve closes to block cir- 
culation through the radiator. 
This thermostatically operated 
by-pass type of water tempera- 


ture control permits the engine 
to reach its normal operating 
temperature quickly. The ther- 
mostat valve opens at 180 
degrees F, 


Figure 2-19—Coolant Flow (300 Cu. In. Engine) 
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2-8 ENGINE TUNE-CARE 


a. Tune-Care Procedure 


The purpose of an engine tune- 
care is to restore power and per- 
formance that has been lost 
through wear, corrosion, or de- 
terioration of one or more parts 
Or units. In the normal operation 
of an engine these changes take 
place gradually at quite a number 
of points so that it is seldom ad- 
visable to attempt animprovement 
in performance by correction of 
one or two items only. Time will 
be saved and more lasting results 
will be assured by following a def- 
inite and thorough procedure of 
analysis and correction of all 
items affecting power and per- 
formance, 


Economical, trouble-free opera- 
tion can better be assured if a 
complete Tune-care is performed 
each 12,000 miles. 


The parts or units which affect 
power and performance may be 
divided, for analysis, into three 
groups in accordance with their 
function in producing (1) Com- 
pression (2) Ignition (3) Carbure- 
tion. The tune-care procedure 
should cover these groups in the 
order given. While the items af- 
fecting compression and ignition 
may be handled according to in- 
dividual preference, correction of 
items in the carburetion group 
Should not be attempted until all 
items in compression and ignition 
has been satisfactorily corrected. 


Most of the procedures required 
for complete engine tune-care are 
covered separately in other sec- 
tions of this manual; therefore, 
this paragraph gives an outline 
only, with references to the num- 
bered paragraphs where detailed 
information is given. The sug- 
gested procedure for engine tune- 
care is as follows: 


1. Remove all spark plugs and 
test compression pressure in all 
cylinders, using a reliable pres- 
sure gauge as follows: 


(a) Connect jumper wire between 
distributor terminal of coil and 
ground on engine to avoid high 
tension sparking while cranking 
engine. Turn ignition switch 
SON”? 


(b) Insert rubber fitting of com- 
pression gauge into a spark plug 
port and hold gauge tightly in 
position. 


(c) Push throttle wide open and 
crank engine until compression 
gauge reaches its highest reading, 
which should require only a few 
revolutions of engine. 


(d) Repeat this test on all cyl- 
inders, making sure to fully re- 
lease pressure in gauge after 
each test. Make record of 
readings. 


(e) The compression gauge hand 
should jump to about 75 pounds on 


the first compression stroke, with 
a few more strokes giving maxi- 
mum pressure, If the pressure is 
built up in the gauge in jerky 
steps of 10 to 20 pounds at a time, 
it indicates leakage of pressure at 
some point such as head gasket, 
valves, or piston rings. 


({) Minimum acceptable compres- 
sion pressures at cranking speed 
(160 RPM) are approximately as 
follows: 


10.25 to 1 Compression Ratio 
Engines ...... 180 lbs./sq. in. 
9,0 to 1 Compression Ratio 
Engines ...... 160 lbs./sq. in. 
Engines newly broken in may have 
compression pressure consider- 
ably higher than shown above. 
Pressure variation between all 
cylinders should not exceed ap- 
proximately 15 lbs./ sq. in. 


(g) Low compression pressure in 
two adjacent cylinders indicates 
a head gasket leak between the 
two cylinders. 


2. Clean, inspect, gap and install 
spark plugs (par. 10-42). 


3. Inspect battery and cables; fill 
battery to proper level (par. 
10-15). 


4, Test cranking motor circuit 
if battery is in good condition but 
cranking speed is low (par. 
10-34), 


5, Adjust fan belt (par. 2-21) and 
inspect generator (par. 10-23). 
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If difficulty is experienced in 
keeping battery charged, test gen- 
erator regulator (par. 10-26). 


6. Inspect entire ignition system 
and make indicated corrections. 
(subpar. b, below) 


7. Inspect and test fuel pump 


(par, 3-12), 


8. Replace gasoline filter, free 


Check Points 


. Secondary Resistance 

Ignition Output 

Cranking Voltage 

Charging Voltage * 
(Quick Check) 

. Spark Plug Gap 

Dwell Angle 

Engine Vacuum 
Engine Idle Speed 


- © De 


anan 


9. Initial Timing * 

10. Total Distributor Advance 
@ 2500 Engine RPM) 

11. Centrifugal Advance Only 
(@ 2500 Engine RPM) 


up and lubricate manifold heat 
valve (par, 3-7), 


9. Check operation of choke valve 


and setting of choke thermostat 
(par, 3-8), 


10. Check adjustment of fast idle 
cam and choke unloader (Carter 
par, 3-17; Rochester par. 3-29), 


b. Tune-Care Specifications 


Allen Uni-Tuner 


27 Min. @ 1500 RPM 
26 Min. @ 1500 RPM 
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11, Check throttle linkage ad- 


justment, also dash pot adjust- 
ment. (par, 3-9), 
12, Adjust carburetor and set 


idle speed (par. 3-8). 


13, Inspect all water hose con- 
nections and tighten clamps. 


14, Road test car for power and 
overall performance. 


Sun Tune-Up Tester | 


3 + 5 Volts @ 1500 RPM | 
Blue Band @ 1500 RPM 


9 Volts Min. | 
14-15 Volts @ 1500 RPM | 
| 
-035 Inches i 
30 Degrees | 
14 Inches Min. @ Idle 7 
300 Cu. In. 550 RPM, All Others 500 RPM (Add 50 RPM if Air Cond.) 
425 Cu. In. 425 Cu. In. 300 Cu. In. 
Engine Dual Engine Engine 
Four Barrel _ 
Auto Trans. 
12 BTC 2-AT/ 2? 2172" 
25° -33° 34° -41° 32° -39° 
10° -14° 20° -24° 17? <21° 


* Adjust engine idle as specified, then disconnect vacuum hose. 


2-9 HARD STARTING 
IMPROPER PER- 
FORMANCE, EXCESS- 
IVE FUEL OR OIL 
CONSUMPTION 


a. Hard Starting, Improper 
Performance, Excessive 
Fuel Consumption 


These subjects are covered in 
Section 3-B, See paragraph 3-4 
for hard starting, paragraph 3-5 
for improper engine performance, 
and paragraph 3-6 for excessive 
fuel consumption. 


b. Excessive Oil Consumption 


If an engine is reported to be 
using an excessive amount of oil, 
a thorough inspection should be 
made for external leaks and the 
conditions of operation should be 
carefully considered before as- 
suming that the engine is using 
too much oil as a result of an 
internal condition. 


Place clean paper on the floor 
under engine and run the engine at 
medium speed until the oil is 
thoroughly warmed up, then stop 
the engine and check for oil leaks 


and dripping on the paper. Inspect 
both sides and front and rear ends 
of engine for wet spots, Pay par- 
ticular attention to rocker arm 
cover, timing chain cover, and 
lower crankcase gaskets. All ex- 
ternal leaks should be corrected 
and the results noted before at- 
tempting any internal correction. 


The conditions of operation have 
an important bearing on oil con- 
sumption. The following points 
should be checked: 


(1) Improper reading of oil gauge 
rod, An erroneous reading will 
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be obtained if car is not level, 
gauge rod is not pushed down 
against stop, or insufficient drain- 
back time (1 minute) is not al- 
lowed after stopping engine, An 
over-supply of oil may be added 
if gauge rod markings are not 
understood. The space between 
the ‘‘FULL’’ and ‘‘ADD’’ marks 
represents 1 quart. 


(2) Oil too light. The use of oil 
of lower viscosity than specified 
for prevailing temperatures will 
contribute to excessive oil con- 
sumption. 


(3) Continuous high speed driv- 
ing. In any automobile engine, 
increased oil consumption per 
mile may be expected at speeds 
above 60 MPH. 


(4) High speed driving following 
Slow speed town driving, Whena 
car is used principally for slow 
speed town driving under condi- 
tions where considerable crank- 
case dilution occurs, a rapid 
lowering of oil level may occur 
when the car is driven for some 
distance at high speed. This is 
because the dilution from town 
driving is removed by the heat 
of the high speed driving. This is 
a normal condition and should not 
be mistaken for excessive con- 
sumption. 


(5) Valve guides worn. Exces- 
sively worn valve guides may 
cause excessive oil consumption. 


(6) Piston rings not worn in. A 
new engine, or an engine in which 
new rings have been installed, 
will require sufficient running to 
wear in the rings to provide pro- 
per seating against the cylinder 
walls. During the wear-in period 
a higher than average oil con- 
sumption is to be expected, and no 
attempt should be made to im- 
prove oil economy by replacing 
rings before the engine has been 
in service for at least 3000 miles. 


2-10 EXCESSIVE VALVE 
NOISE 


a. Checking Noise Level of 
Valve Mechanism 


The noise level of the valve mech- 
anism cannot be properly judged 
when the engine is below operat- 
ing temperature, when hood is 
raised, or when rocker arm cov- 
ers are removed. At approxi- 
mately 500 RPM to 1200 RPM, 
particularly when engine is cold, 
the valve mechanism has anormal 
Operating noise which is audible 
with the hood raised, and still 
more audible when rocker arm 
covers are removed. 


When engine is at operating tem- 
perature close the hood and listen 
for valve noise while sitting in the 
driver’s seat. Run engine at idle 
speed, then at various higher 
speeds. The noise level of the 
valve mechanism should be very 
low as observed from the driver’s 
seat. It is advisable to observe 
the valve noise level in a number 
of engines that have been properly 
broken in, in order to develop 
good judgment for checking the 
noise level in any given engine. 


b. Causes of Noise in Valve 
Mechanism 


If the preceding check indicates 
that the valve mechanism is ab- 
normally noisy, remove the rock- 
er arm covers so that the various 
conditions which cause noise may 
be checked. 


A piece of heater hose of con- 
venient length may be used to pick 
out the particular valves or valve 
linkages that are causing abnor- 
mal noise. With the engine run- 
ning at a speed where the noise 
is pronounced, hold one end of 
hose to an ear and hold other end 
about 1/2" from the point of con- 
tact between each rocker arm 
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and valve stem. Mark or record 
location of the noisy valves for 
investigation of the following 
causes, 


(1) Excessive Oil in Crankcase. 
A crankcase oil level high enough 
to permit the crankshaft to churn 
the oil will cause air bubbles in 
the lubricating system. Air bub- 
bles entering the hydraulic valve 
lifters will cause erratic opera- 
tion resulting in excessive lash 
clearance in valve linkage. Find 
and correct cause of high oil 
level, adjust oil to proper level 
(par. 1-1), then run engine long 
enough to expel all air from lub- 
rication system and lifters. 


(2) Sticking, Warped, or Eccen- 
tric Valves, Worn Guides. Stick- 
ing valves will cause irregular 
engine operation or missing ona 
low-speed pull, and will usually 
cause intermittent noise. Pour 
penetrating oil over the valve 
spring cap and allow it to drain 
down the valve stem. Apply pres- 
Sure to one side of valve spring 
and then to opposite side, and then 
rotate valve spring about 1/2 
turn. If these operations affect 
the valve noise it may be assumed 
that valves should be recondi- 
tioned (par, 2-14). 


(3) Worn or Scored Parts in 
Valve Train, Inspect rocker 
arms, ball studs, push rod ends, 
push rods for bends, valve lifters, 
and camshaft for worn or scored 
wearing surfaces. Replace faulty 
parts, 


(4) Valves and Seats Cut Down 
Excessively. Noisy and improper 
valve lifter operation may result 
if a valve and its seat have been 
refinished enough to raise the end 
of the valve stem approximately 
.050" above normal position. In 
this case it will be necessary to 
grind off end of valve stem or 
replace parts. 
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The normal height of the valve 
stem above the valve rocker arm 
gasket surface of the cylinder 
head is 1.540", 


(5) Faulty Hydraulic Valve 
Lifters, If the preceding sug- 


gestions do not reveal the cause 
of noisy valve action, check op- 
eration of the hydraulic valve 
lifters as described in subpara- 
graph c. 


c. Checking Hydraulic Valve 
Lifters 


When checking hydraulic valve 
lifters, remember that grit, 
sludge, varnish or other foreign 
matter will seriously affect op- 
eration of these lifters. If any of 
these foreign substances are 
found in the lifters or anywhere 
in the engine where they may be 
circulated by the lubrication sys- 
tem, a thorough cleaning job must 
be done to avoid a repetition of 
valve lifter trouble. 


To guard against entrance of grit 
into the lifters the engine oil must 
be changed as recommended in 
paragraph 1-6 and the oil filter 
element must be changed as rec- 
ommended in paragraph 1-2, The 
engine oil must be the heavy duty 
type (par. 1-6) to avoid detri- 
mental formation of sludge and 
varnish. The car owner should be 
Specifically advised of these re- 
quirements when the car is de- 
livered. 


Faulty valve lifter operation usu- 
ally appears under one of the 
following conditions. 


(1) Rapping Noise Only When En- 
gine is Started. When engine is 
stopped any lifter that is on a 
camshaft lobe is under pressure 
of the valve springs; therefore 
leak-down or escape of oil from 


lifter lower chamber occurs, 
When the engine is started a few 
seconds may be required to fill 
the lifter, particularly in cold 
weather when oil is sluggish. If 
noise occurs from this cause only 
occasionally it may be considered 
normal and requiring no cor- 
rection. If noise occurs almost 
daily, however, check for: (a) Oil 
too heavy for prevailing temper- 
atures (par. 1-6; (b) Excessive 
varnish in lifter, 


(2) Intermittent Rapping Noise. 
An intermittent rapping noise that 
Appears and disappears every few 
seconds indicates leakage at check 
ball seat due to foreign particles, 
varnish, or defective surface of 
check ball or seat. Recondition 
noisy lifters (par, 2-15) checking 
carefully for presence of grit or 
metal particles, which would re- 
quire a thorough cleaning to re- 
move source of such material. 


(3) Noise on Idle and Low Speed. 
If one or more valve lifters are 
noisy on idle and up to approxi- 
mately 25 MPH but quiet at higher 
speeds, it indicates excessive 
leak-down rate or faulty check 
ball seat on plunger. With engine 
idling, lifters with excessively 
fast leak-down may be spotted by 
pressing down on each rocker 
arm above the push rod with equal 
pressure, Recondition noisy lift- 
ers (par. 2-16). 


(4) Generally Noisy at AllSpeeds. 
Check for high oil level in crank- 
case, See subparagraph b (1) 
above. With engine idling, strike 
each rocker arm above push rod 
several sharp blows with rawhide 
hammer; if noise disappears it 
indicates that foreign material 
was keeping check ball from seat- 
ing. Stop engine and place lifters 
on camshaft base circle. If there 
is lash clearance in any valve 
linkage it indicates a stuck lifter 
plunger, worn lifter body lower 
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end, or worn camshaft lobe. Re- 
condition noisy lifter (par. 2-16). 


(S) Loud Noise at Normal Operat- 
ing Temperature Only. If a lifter 
develops a loud noise when engine 
is at normal operating tempera- 
ture but is quiet when engine is 
below normal temperature it in- 
dicates an excessively fast leak- 
down rate or score marks on 
lifter plunger. Recondition lifter 
(par. 2-16), 


2-11 ENGINE VIBRATION 
OR NOISE 


If unusual vibration or noise de- 
velops in the operation of a car, 
test first to determine whether 
the condition originates in the 
engine or in other operating units. 
Time will often be saved by 
checking the recent history of the 
car to find out whether the vibra- 
tion or noise developed gradually 
or became noticeable following an 
accident or installation of repair 
parts. 


Vibration or noise is usually most 
pronounced when driving at a cer- 
tain speed. If the engine is run at 
the equivalent or critical speed 
with car standing and transmis- 
sion in neutral, the condition will 
still exist if the engine or trans- 
mission is at fault. If the condi- 
tion does not exist with engine 
running and car standing still re- 
fer to Rear Axle Trouble Diagno- 
sis (Section 6-3) and Chassis 
Suspension Trouble Diagnosis 
(Section 7-B). 


If vibration or noise exists with 
engine running and car standing 
still, the following items should 
be investigated and corrected as 
required. 


a. Engine Tune-Care 


An engine which is not properly 
tuned will run rough and vibrate, 
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particularly at idling and low 
speeds. A thorough engine tune- 
care operation is the proper cor- 
rection (par. 2-10). 


b. Fan, Delcotron Generator 
Belt, or Water Pump 


Bent fan blades will cause vibra- 
tion and noise. Fan blades may be 
bent by accident or by the ob- 
jectionable practice of turning the 
engine by means of the blades. 


Remove fan belt and run engine. 
If vibration or noise is eliminated 
or reduced it indicates that the 
condition is caused by the fan, 
generator, belt, or possibly the 
water pump. 


Check water pump for rough or 
noisy bearing and replace parts 
if necessary. 


Inspect fan belt, all pulleys, bal- 
ancer, fan blades, and Delcotron 
generator for undercoating or 
other material that would cause 
an unbalanced condition, Examine 
fan belt for abnormally thick or 
thin sections. 


Check fan blades for excessive 
runout and correct if necessary. 
Check all pulleys for abnormal 
runout or wobble and replace if 
necessary. 


Reinstall fan belt and adjust to 
proper tension. See Figures 2-46, 
2-47, 2-48 and 2-49. 


With engine running, place one 
hand on generator and slowly open 
throttle from idle to approxi- 
mately 60 MPH. If generator vib- 
rates enough to create a noise in 
the engine or car it will vibrate 
enough to be felt by the hand. As 
the engine is slowly speeded up 
the generator might be felt to go 
into periods of vibration at dif- 
ferent engine speeds. Noise 
caused by the generator should 
occur at the same time that gen- 
erator vibration occurs. Repair 
or replace a noisy generator. 


If the generator is causing a moan 
or whine it will increase in inten- 
sity when car lights are turnedon. 
Replacement of generator is gen- 
erally the only remedy for this 
condition, 


c. Engine Mountings 


Vibration may be caused by 
broken or deteriorated engine 
mountings, or by mountings, or 
by mountings that are loose or 
improperly adjusted. Adjust and 
tighten loose mountings (par. 
2-26) or replace faulty mountings. 


d. Crankshaft Balancer 


Loose or broken rivets in the 
crankshaft balancer may cause 
vibration in the engine. If the 
balancer is damaged by accident 
in such manner that the parts 
cannot function freely, extreme 
roughness will be produced which 
may eventually cause breakage of 
the crankshaft if it is not cor- 
rected. A balancer which shows 
external evidence of damage or 
which is suspected of being in- 
operative should be replaced and 
the result checked, since it is 
not possible to test the balancer 
in any other way. 


e. Unbalanced Connecting 
Rods or Pistons 


Vibration will result if connecting 
rods or pistons are _ installed 
which are not of equal weight 
with all other rods or pistons in 
engine. If new parts have recently 
been installed, these should be 
checked to determine whether 
they are standard Buick parts or 


have been altered in weight 
by filing, machining, or other 
repairs. 


f. Unbalanced Flywheel or 
Converter Pump 


Vibration may be due to unbal- 
anced flywheel or the converter 
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pump. Procedure for balancing 
these parts is given in par- 
agraph 2-28. 


2-12 COOLING SYSTEM 
TROUBLE DIAGNOSIS 


a. Excessive Water Loss 


If the radiator is filled too full 
when cold, expansion when hot 
will overfill the radiator and 
coolant will be lost through the 
overflow pipe. Adding unneces- 
sary water will weaken the anti- 
freeze solution and raise the 
temperature at which freezing 
may occur. To avoid losses from 
this cause never fill radiator 
beyond half way between core and 
tank top. 


If the cooling system requires 
frequent addition of water in 
order to maintain the proper 
level in the radiator, check all 
units and connections in the cool- 
ing system for evidence of leak- 
age. Inspection should be made 
with cooling system cold because 
small leaks which may show 
dampness or dripping when cold 
can easily escape detection when 
the engine is hot, due to the rapid 
evaporation of the leakage. Tell- 
tale stains of grayish white or 
rusty color, or dye stains from 
anti-freeze, at joints in cooling 
system are almost always sure 
signs of small leaks even though 
there appears to be no dampness. 


Air or gas entrained in the cool- 
ing system may raise the level 
in radiator and cause loss of 
coolant through the overflow pipe. 
Air may be drawn into the cooling 
system through leakage at the 
water pump seal. Gas may be 
forced into the cooling system 
through leakage at the cylinder 
head gasket even though the leak- 
age is not sufficient to allow 
water to enter the combustion 
chamber. The following quick 
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check for air leaks on suction 
side of pump or gas leakage from 
engine may be made with a piece 
of rubber tubing and a glass 
bottle containing water. 


1. With cooling system cold, add 
water to bring coolant halfway 
between core and tank top. 


2. Block open the radiator cap 
pressure valve, or use a plain 
cap, and be sure radiator cap is 
on tight. Attach a suitable length 
of rubber hose to lower end of 
overflow pipe. 


3. Run engine in neutral at a safe 
high speed until the temperature 
gauge stops rising and remains 
stationary; in other words, until 
the engine reaches a_ constant 
operating temperature. 


4, Without changing engine speed, 
put the free end of rubber hose 


into a bottle of water, avoiding 
kinks or low bends that might 
block the flow of air. 


9. Watch for air bubbles in water 
bottle. A continuous flow of bub- 
bles indicates that air is being 
sucked into the cooling system, 
or exhaust gas is leaking into the 
cooling system past the cylinder 
head gasket. 


b. Overheating of Cooling 
System 


It must be remembered that the 
Buick pressure system operates 
at higher temperatures than sys- 
tems operating at atmospheric 
pressure. Depending on the pres- 
sure in cooling system, the 
temperature of water or perma- 
nent type anti-freeze may go 
considerably above 212°F without 
danger of boiling. 
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In cases of actual overheating the 
following conditions should be 
checked: 


1. Excessive water loss 
par. b, above). 


(sub- 


2. Slipping or broken fan belt 
(par. 2-22). 


3. Radiator thermostat stuck 
(par, 2-23), radiator air passages 


clogged, restriction in radiator 
core, hoses, or water jacket 
passages, 


4. Improper ignition timing 
(par. 10-41), 


0. Improper carburetor adjust- 
ment (par. 3-8). 


6. Exhaust manifold valve stuck 
(par, 3-7). 


7. Shortage of engine oil or im- 
proper lubrication due to internal 
conditions. 


8. Dragging brakes. 
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2-13 CYLINDER HEAD 
AND VALVE SERVICE 


a. Removal of Cylinder Head 


1, Drain the radiator and cylinder 
block. 


2. Remove air cleaner and 
silencer, then disconnect all pipes 
and hoses from carburetor and 
intake manifold, 


3. Disconnect wires from accel- 
erator vacuum switch, remove 
coil, remove throttle return 
spring. 


4. Remove intake manifold and 
carburetor aS an assembly. Re- 
move manifold gaskets. 


>. When removing RIGHT cylin- 
der head; (1) remove oil gauge 
rod, (2) disconnect automatic 
transmission filler pipe bracket 
from head, (3) remove generator 
mounting bracket, (4) remove air 
conditioning compressor, if 
present, 


6. When removing LEFT cylinder 
head; (1) remove power steering 
gear pump with mounting bracket 
if present, and move it out of the 
way with hoses attached. 


7. Disconnect wires from spark 
plugs. 


8. Disconnect water manifold 
from both cylinder heads and dis- 
connect exhaust manifold from 
head to be removed. 


9. With air hose and cloths, clean 
dirt off cylinder head and adjacent 
area to avoid getting dirt into 


engine, It is extremely important 


to avoid getting dirt into the hy- 


draulic valve lifters. 


10. Remove rocker arm cover 
and remove rocker arm and shaft 
assembly from cylinder head. Lift 
out push rods. 


NOTE: Due to the close clear- 
ances in the engine compartment 
it is necessary to leave some of 


the bolts and push rods in the 


head during removal. The push 
rods should be pulled up and taped 
in position while cylinder head is 
being removed, These same parts 
must be in the head during 
installation. 


11. Slightly loosen all cylinder 
head bolts then remove bolts and 
lift off the cylinder head. Remove 
gasket, 


12. With cylinder head on bench, 
remove all spark plugs for clean- 
ing and to avoid damage during 
work on the head. 


b. Reconditioning Valves 
and Guides 


1. Place cylinder head on Holding 
Fixture J-5251 with valve springs 
straight up. Compress valve 
Springs with fixture lever and 
remove the spring cap keys, then 
remove the springs and caps, See 
Figure 2-19A. 


2. Carefully roll cylinder head 
away from holding fixture until 
one edge rests on bench, then 
remove valves, Place valves in 
a stick with numbered holes to 
keep them in order for reinstal- 
lation in original positions. 


3. Scrape all carbon from com- 
bustion chambers, piston heads, 
and valves, Clean all carbon and 
gum deposits from valve guide 
bores. When uSing scrapers or 
wire brushes for removing car- 
bon, avoid scratching valve seats 
and valve faces. 


4. Inspect valve faces and seats 
for pits, burned spots or other 
evidences of poor seating. If a 
valve head must be ground until 
the outer edge is sharp in order 
to true up the face, discard the 
valve because the sharp edge will 
run too hot. 


D. Check fit of valve stems in 
guides. If clearance is excessive 
replace the guides, as follows: 


(a) Remove center crossbar from 
Holding Fixture J-5251, place 
cylinder head in fixture so that 
inlet port side rests against the 
fixture lower bar, then drive 


Figure 2-19A—Removing Valve in 
Holding Fixture J 5251 
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Figure 2-20—Removing and Installing Valve Guide 


guides out from combustion 
chamber side using Driver J-269. 
See Figure 2-20 on 300 cu. in. 
engine use J-267. 


(b) Place cylinder head on hold- 
ing fixture with valve cover studs 
straight up, remove cover gasket 
and clean gasket surface of head. 


(c) Place Valve Guide Aligner 
J-5240-2 over guide hole in head, 
insert the valve guide either end 
down, and use Installer J-5240-1 
and hammer to drive guide down 
into head until the shoulder on 
the installer contacts top of the 
aligner, See Figure 2-20. Repeat 
for each guide. 


(d) Use Valve Guide Reamer 
J-129-3 to finish ream inlet and 
exhaust guides. Replacement 
guides are not finish reamed to 
size On 300 cu. in. engine use 
Reamer J-8814. 


6. Reface valves and true up 
valve seats to 45 degrees, Cutting 
a valve seat results in lowering 
the valve spring pressure and in- 
creases the width of the seat. The 
nominal width of a valve seat is 
3/64" to 5/64" (1/16" average). 


If valve seat is over 5/64" after 
truing up, it should be narrowed 
to specified width by using the 
proper 20 degree and 70 degree 
cutters, 


Improper hydraulic valve lifter 
Operation may result if valve and 
seat have been refinished enough 
to allow the end of valve stem to 
raise approximately .050'' above 
normal position. In this case it 
will be necessary to grind off 
end of valve stem or replace 
parts. 


The normal height of the valve 
stem above the valve rocker arm 
cover gasket surface of the cyl- 
inder head is 1.540. 


7. Lightly lap valves into seats 
with fine grinding compound, The 
refacing and reseating operations 
should leave the refinished sur- 
faces smooth and true so that a 
minimum of lapping is required, 
Excessive lapping will groove the 
valve face and a grooved valve 
will not seat tightly when hot, 


8. Test valves for concentricity 
with seats and for tight seating. 
Valves usually are tested by 


lightly coating the valve face with 
prussian blue and turning the 
valve against its seat. This in- 
dicates whether the seat is con- 
centric with the valve guide but 
does not prove that valve face is 
concentric with the valve stem, 
or that the valve is seating all 
the way around, After making this 
test, wash all blue from surfaces, 
lightly coat valve seat with blue 
and repeat the test to see whether 
a full mark is obtained on the 
valve, Both tests are necessary 
to prove that a proper seat is 
being obtained. 


9. Reinstall center crossbar in 
holding fixture, install valves in 
guides, then install valve springs, 
caps and keys. Place ends of 
springs having closed coils 
against cylinder head. 


c. Replacement of 
Rocker Arms 
(401 & 425 cu. in. Engines) 


1, Remove cotter pin, flat washer 
and spring washer from each end 
of the rocker arm shaft and 
remove bolts from brackets. Re- 
move rocker arms, brackets and 
springs from shaft. 


2, Clean and inspect all parts and 
replace those that are excessively 
worn, 


3. Assemble springs, rocker 
arms and brackets on shaft as 
shown in Figure 2-21. Note that 
the long spring is at middle of 
shaft, the valve ends of all rocker 
arms Slant toward middle of 


z PLAIN WASHER ROCKER 


SHORT SPRING: A 
LONG ING SPRINGS 


Figure 2-21—Rocker Arm and Shaft 
Assembly 
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Figure 2-22—Rocker Arm Shaft End 


View 


shaft, and a bracket is located be- 
tween each pair of rocker arms. 


4, Install spring washer, flat 
washer, and cotter pin on each 
end of shaft in the order named. 


do. Install bolts with plain washers 
through brackets and shaft so that 
the notch on one end of shaft is 


upward in line with bolt heads. 
This places the oil holes on lower 
side of shaft in proper relation- 
ship to rocker arms. 
ure 2-22, 


See Fig- 
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Figure 2-23—Rocker Arm Shaft 


Installation 


d. 300 cu. in. Engine 


Install bolts with plain washers 
through the brackets and shaft so 
the notch in the right assembly is 
up and to the front and the notch 
in the left assembly is up and to 
the rear, See Figure 2-23, 


e. Installation of 
Cylinder Head 
(401 & 425 cu. in. Engine) 


Make certain that gasket surfaces 
and all parts are absolutely clean, 
then install cylinder head by 
reversing the procedure for re- 
moval, paying particular attention 
to the following points. 


(1) When handling thin crimped 
steel gaskets use care to prevent 
damage to the lacquered surface 
coat and to prevent kinking at 
sealing rings stamped in gasket. 
The lacquered gasket should not 
be coated with any type of sealing 
material when installed, Always 


use a new Steel gasket because 


the stamped sealing rings are 
flattened in a used gasket. 


(2) Right and left cylinder heads 
are identical except that the water 
inlet port is open at front end and 
is plugged at rear end as installed 
on engine. 


(3) After installation of cylinder 
head, tighten all bolts a little at 
a time about three times around 
in sequence shown in Figure 2-24, 
then finally tighten in same Se- 
quence to 65-75 ft. lbs. torque. 


Always use an accurate torque 
wrench when tightening cylinder 


Figure 2~24—Cylinder Head Bolt 
Tightening Sequence 
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head bolts, to insure uniform and 
proper torque on all bolts. Uneven 
or excessively tightened bolts 
may distort cylinder bores, 
causing compression loss and ex- 
cessive oil consumption. 


(4) Install locking plates with 
exhaust manifold bolts, tighten 
bolts only to 10-15 ft. lbs. torque, 
then bend one tab of plate against 
a flat on each bolt head. 


(5) When rocker arm and shaft 
assembly is installed, make cer- 
tain that the notch in one end of 


shaft is upward in line with 
bracket bolt heads. See Fig- 
ure 2-22. 


(6) Install intake manifold gaskets 
so pointed end of each gasket is 
‘‘IN’’?’ toward center of engine. 


(7) After installation is completed 
and engine has been warmed up to 
Operating temperature, recheck 
cylinder head bolts for 65-75 ft. 
lbs. torque. 


f. Installation of Cylinder 
Head (300 cu. in. Engine) 


CAUTION: Aluminum parts can 
be damaged by careless handling. 
Be particularly careful of gasket 
surfaces. | 


1. Wipe off engine block gasket 
surface and be certain no foreign 
material has fallen in the cylinder 
bores, bolt holes, or in the valve 
lifter area. It is good practice 
to clean out bolt holes with an 
air hose, 


2. Install new head gasket on cyl- 
inder block. Dowels in the block 
will hold the gasket in position. 
Always handle gaskets carefully 
to avoid kinking or damage to 
the surface treatment of the 
gasket. Do not use any type of 
sealing material on head gaskets. 
The gaskets are coated with a 
special lacquer to provide a good 
seal, once the parts have warmed 


up. 
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3. Assemble exhaust manifold to 
cylinder head with bolts and lock- 
ing plates as shown in Fig- 
ure 2-25. Torque bolts to 10-15 
ft. lbs. 


NOTE: Automatic transmission 
filler tube bracket fastens to rear 
bolt, right side. 


4. Clean gasket surface of cyl- 
inder head and carefully set in 
place on the engine block dowel 
pins, 


0. Clean and lubricate the head 
bolts with ‘‘Perfect Seal’’ sealing 
compound. Install bolts as shown 
in Figure 2-26. 


6. Tighten the head bolts a little 
at a time about three times 
around in the sequence shown in 
Figure 2-26, then torque the bolts 
in the same sequence to 65-70 
ft. lbs, 


NOTE: Damage to the cylinder 


block threads can result if bolts 


are not lubricated with ‘‘Perfect 
Seal’’ prior to _ installation, or 


if the bolts are tightened 


excessively. 


Use an accurate torque wrench 
when installing head bolts and 
do not overtighten, Uneven tight- 
ening of the cylinder head bolts 
can distort the cylinder bores, 
causing compression loss and ex- 
cessive oil consumption. 


Figure 2-25—Exhaust Manifold 


Installation 
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Figure 2-26—Cylinder Head Bolt 


Installation 


2-14 HYDRAULIC 
VALVE LIFTER 
SERVICE 


a. Removal of Valve Lifters 


1. Remove air cleaner and 
silencer, then disconnect all pipes 
from carburetor and intake 
manifold. 


2. Disconnect wires from the ac- 
celerator vacuum switch and re- 
move the throttle return spring. 
Remove ignition coil and equal- 
izer shaft bracket from intake 
manifold and move these parts 
out of the way. 


3. Remove intake manifold and 
carburetor as an assembly. Re- 
move manifold gaskets, 


4, With air hose and cloths, clean 
dirt from cylinder heads, valve 
lifter cover and adjacent area to 
avoid getting dirt into engine, It 
is extremely important to avoid 
getting dirt into the hydraulic 
valve lifters. 


5. Remove rocker arm cover, 
rocker arm and shaft assembly, 
and push rods from bank where 
valve lifters are to be removed. 


6. Remove valve lifter cover and 
remove the valve lifters that re- 
quire service. Place lifters in a 
wooden block having numbered 
holes or used other suitable 


HEAD AND VALVES 2-27 


method of identifying them ac- 
cording to original position in 
engine, 


If less than a full set of lifters is 
being removed, immediately dis- 
assemble and inspect one or two 
for presence of dirt or varnish 
(subpar. c). If lifters contain dirt 
Or varnish it is advisable to re- 
move all lifters for cleaning and 
inspection; otherwise it will be 
satisfactory to service only those 
lifters that are not operating 
properly. 


7. Examine the cam contact sur- 
face at lower end of each lifter 
body. If this surface is exces- 
Sively worn, galled, or otherwise 
damaged discard the lifter as- 
sembly. In this case also examine 
the mating camshaft lobe for ex- 
cessive wear or damage. 


b. Cleaning Tank J:5093 and 
Cleaning Fluids 


Cleaning Tank J-5093 is designed 
to permit a systematic and 
thorough cleaning of hydraulic 
valve lifter parts. It provides 
three compartments for cleaning 
fluids, two 16-compartment 
cleaning trays, one small tray for 
special tools and a removable 
cover. The two cleaning trays 
allow one set of lifters to be 
soaking while another set is being 
worked on. The cover, placed on 
bench in front of tank, provides 
an easily cleaned working sur- 
face. See Figure 2-27. 


The left hand compartment of tank 
is for cleaning solvent in which 
parts are soaked after disassem- 
bly. The solvent required should 
either dissolve the varnish de- 
posit on lifter parts or soften the 
varnish so that it can be removed 
by wiping, after soaking for not 
longer than one hour. Gulf Motor 
Flush, or an equivalent solvent, 
will effectively clean lifter parts. 


When selecting a cleaning sol- 
vent, careful consideration should 
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Figure 2-27—Tank J-5093 Set Up 
for Cleaning Lifter Parts 


be given to its effect upon the 
hands, The directions and safety 
precautions of the manufacturer 
should be understood and ob- 
served to avoid personal injury. 
A wise safety rule is to wear 
rubber gloves when handling parts 
that are wet with cleaning solvent. 


The middle compartment of tank 
is for clean kerosene to be used 
for cleaning parts after removal 
from the cleaning solvent. The 
right hand compartment is for 
clean kerosene to be used ex- 
clusively for final rinsing of parts 
just before assembly. 


When the cleaning tank is not 
being used the cover should be 
installed to exclude dirt from the 
cleaning fluids. As a further pre- 
caution, do not use the tank for 
any parts except hydraulic valve 
lifters. 


To avoid early contamination and 
deterioration of the cleaning sol- 
vent a separate pan of suitable 
size Should be provided so that a 
tray of lifter parts can be flushed 
in kerosene before it is placed 
in the solvent. 


c. Disassembly and Cleaning 
of Lifters 


1. Disassemble each valve lifter 
by using a push rod to hold down 
the push rod seat while removing 
the plunger retainer from the 
lifter body, using Retainer Re- 
mover J-5238. See Figure 2-28, 
View A. Remove push rod seat 
and plunger from lifter body. 
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Figure 2-28—Removing and Installing 
Plunger Retainer 


la. If a plunger sticks in lifter 
body place lifter in large end of 
Plunger Remover J-4160-A, with 
plunger inward. While holding 
lifter with thumb, rap the open 
end of remover against a block 
of wood with just enough force to 
jar the plunger from body. See 
Figure 2-28. 


2. Drain oil out of body into a 
waste can and then remove the 


ball, retainer and spring. A 
strainer placed over waste can 
will prevent dropping these parts 
into can. 


3. Place all parts of each lifter 
in a separate compartment of a 
tray from Cleaning Tank J-5093. 
The body and plunger are selec- 
tively fitted to each other and 
must not be interchanged with 
parts of other lifters. Keeping 
all parts of the lifter together 
until cleaned and inspected will 
aid in diagnosing cause of im- 
proper operation. 


4. Rinse the tray full of lifter 
parts in a pan of kerosene to 
remove as much Oil as possible. 
This will reduce contamination 
of the cleaning solvent and extend 
its effective life. 


5. Submerge the tray and parts 
in the cleaning solvent in left 
hand compartment of Cleaning 
Tank J-5093 and leave to soak for 
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Figure 2-29—Removing Stuck Plunger 
with J-4160-A 


approximately one hour. The time 
required will depend on the var- 
nish on lifter parts and the effec- 
tiveness of the solvent. 


6. After the varnish has dissolved 
or has’ softened sufficiently to 
permit removal by wiping, raise 
the tray and suspend it above the 
solvent by means of the hooks on 
tray handles. Allow tray and parts 
to drain so that solvent will be 
saved. 


7. Rinse the tray of parts in the 
pan of kerosene to cut the solvent 
and avoid injury to hands, then 
place tray on the tank cover lo- 
cated on bench in front of cleaning 
tank. 


8. Working on one lifter at a 
time and using CLEAN lint-free 
cloths, thoroughly wipe off all 
parts. Clean the plunger and the 
external and internal surfaces of 
the body with a hard wiping action 
to remove any varnish deposits. 
Rinse the parts in the kerosene 
contained in the middle compart- 
ment of cleaning tank, using 
Cleaning Brush J-5099 in the bore 
of lifter body. 


NOTE: To insure absolute clean- 
liness of a reconditioned lifter 


assembly, it is advisable to in- 
Spect and assemble each (lifter 


subpar. d, e, f) before cleaning 
the next lifter. 
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d. Inspection of Hydraulic 
Lifter Parts 


(1) Lifter Body. Inspect inner and 
outer surfaces of body for blow 
holes and scoring. Replace lifter 
assembly if body is roughly 
scored or grooved, or has a blow 
hole extending through the wall 
in position to permit oil leakage 
from lower chamber. The prom- 
iment wear pattern just above 
lower end of body should not be 
considered a defect unless it is 
definitely grooved or scored; it 
is caused by side thrust of cam 
against body while the lifter is 
moving vertically in its guide. 


Inspect the cam contact surface 
on lower end of lifter body. Re- 
place the lifter assembly if this 
surface is excessively worn, 
galled, or otherwise damaged. A 
lifter body that has been rotating 
will have a round wear pattern 
and anon-rotating lifter body will 
have a square wear pattern witha 
very Slight depression near the 
center. Either condition is normal 
and such bodies may be continued 
in use if the surface is free of 
defects. See Figure 2-30. 


(2) Lifter Plunger. Using a mag- 
nifying glass, inspect the check 
ball seat for defects. Inspect 
outer surface of plunger for 
Scratches or scores. Small score 
marks with a rough, satiny finish 
will cause the plunger to seize 
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Figure 2-30—Lifter Body Wear 
Patterns 


when hot but operate normally 
when cool. Defects in check ball 
Seat or scores or scratches on 
outer surface of plunger which 
may be felt with a fingernail are 
Causes for replacing the lifter 
assembly, This ruledoes not apply 
to the slight edge which may 
sometimes be present where the 
lower end of plunger extends be- 
low the ground inner surface of 
the body. This edge is not detri- 
mental unless it is sharp or 
burred. 


A blackened appearance is not 
a defective condition. Sometimes 
the discoloration serves to high- 
light slight grinder chatter marks 
and give the outer surface of 
plunger a ridged or fluted appear- 
ance. This condition will not 
Cause improper operation, there- 
fore it may be disregarded. 


(3) Push Rod and Seat. Replace 
the push rod seat if the area 
where the push rod contacts is 
rough or otherwise damaged. Re- 
place any push rod having a rough 
or damaged ball end. 


(4) Check Ball. Using a magni- 
fying glass, carefully examine the 
Check ball for nicks, imbedded 
material or other defects which 
would prevent proper seating. 
Such defects would indicate the 
cause of intermittently noisy 
lifter operation. Even though no 
defects are found it is always 
advisable to discard the old ball 
and use a new one when reassem- 
bling the lifter. 


(5) Ball Retainer. Replace a re- 
tainer which is cracked or which 
has a heavily pounded area 
between the two holes. A small 
bright spot where the ball con- 
tacts the retainer is the normal 
condition. 


(6) Plunger Spring. Replace the 
plunger spring only if it is dis- 
torted or damaged. Exhaustive 
tests have shown that plunger 
Springs seldom break down in 
service. 


e. Check Ball Travel 


Any ball retainer now used will 
hold ball travel within satisfac- 
tory limits unless the retainer is 
badly worn or damaged. There- 
fore, it is not necessary to 
measure travel of the check ball. 


f. Assembly of Hydraulic 
Lifters 


All parts must be absolutely clean 
when a hydraulic lifter is assem- 
bled, Lint and dust may adhere 
to the parts if they are blown off 
Or wiped with cloths; therefore 
they should be rinsed in CLEAN 
kerosene and assembled: without 
drying. 


1. Rinse lifter plunger in the 
kerosene in middle compartment 
of cleaning tank and then give it 
a thorough final rinsing in the 
kerosene in right compartment. 


2. Hold plunger in vertical posi- 
tion with feed hole up, then rinse 
and install the check ball, ball 
retainer, Spring, and body over 
the plunger. See parts in Fig- 
ure 2-31. 


3. Rinse push rod_ seat and 
plunger retainer, place these 
parts in end of body and depress 
with handle of Remover J-5238 
until retainer engages groove in 
body. See Figure 2-28, View B,. 


4. Wrap the lifter in clean paper 
or otherwise protect it from dirt 


Figure 2-31—Hydraulic Valve 
Lifter Parts 
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while reconditioning the other 
valve lifters, preparatory to test- 
ing all lifters for leakdown rate. 


g. Testing Lifter Leakdown 
Rate 


After a hydraulic lifter has been 
cleaned, inspected, and assembled 
it must be tested before it is 
installed in an engine. Lifter Test 
Fixture J-5095 has been designed 
to test the leak-down rate ofa 
lifter to determine whether it is 
within limits which assure Satis- 
factory lifter operation. 


The following procedure must be 
carefully followed to obtain an 
accurate test. 


1. Thoroughly clean the cup of 
test fixture, install cup on fixture, 
and fill it to within 1/2" of the 
top with ‘‘Hydraulic Lifter Test 
Fluid,’’ which is available through 
Kent- Moore Organization, Inc. 
under K-M number J-5268. 


2. Remove rubber washer (used 
for larger lifters) and _ install 


Gauge Sleeve J-5180-5 in the cup; 
also install Buick V-8 Gauge Rod 
Nose J-5180-15 in the ram. 


3. Swing the weight arm up out of 
the way, raise the ram and place 
the valve lifter (top side up) in 
Sleeve J-5180-5. The lifter must 
be completely covered by the fluid 
during test. 


4. Lower the ram to rest in the 
lifter push rod seat, then lower 
the weight arm to rest on the 
roller or ram as shown in Fig- 
ure 2-32. 


\. Operate the lifter plunger 
through its full travel to force 
all air out of the lifter by using 
a vigorous pumping action on the 
weight arm. Continue the pumping 
action until considerable resist- 
ance is built up in the lifter and 
a definite grab point is felt at the 
top of the stroke, when the in- 
dicator pointer is at the bottom 
of the scale. 
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Figure 2-32—Checking Leakdown 
Rate 


Finally, pump vigorously for ap- 
proximately 10 additional strokes 
to make sure all air is removed 
from the lifter. NOTE: If one 
stroke offers noticeable weak re- 
sistance during the last 10 pump- 
ing strokes replace the check ball 
in lifter and repeat the leakdown 
test to this point. 


6. Raise weight arm to allow the 
lifter plunger to come up to its 
retainer, then lower the arm to 
rest on the ram roller. As the 
pointer starts moving upward 
Start rotating the fluid cup by 
turning the handle one revolution 
every two seconds. See Fig- 
ure 2-32, 


7. Use a stop watch to check the 
time required for the pointer to 
move from the lower to the upper 
mark on scale where marked 
‘‘BUICK V-8.’’ The cup must be 
rotated during this test. See Fig- 
ure 2-32. 


8. The leak-down rate (time be- 
tween marks) must be between 
12 and 40 seconds to assure sat- 
isfactory lifter performance. A 
doubtful lifter should be tested 
three or four times. Replace any 
lifter which does not test within 
the specified limits. 


9. After all lifters have been 
tested, place the cover aver the 
test fixture to keep dirt out of the 
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cup and fluid. The fluid should be 
discarded and the cup should be 
thoroughly cleaned after a few 
Sets of lifters have been tested. 


h. Installation of Valve 
Lifters 


Make certain that valve lifter 
guide holes and adjacent area of 
cylinder block are clean, then oil 
and install valve lifters. Each 
lifter must slide freely in its 
guide hole; if a lifter is tight in 
One guide hole fit it to another 
hole. 


Complete the installation of all 
parts by reversing the procedure 
for removal. An initial adjust- 
ment for clearance is not re- 
quired, therefore, the valve train 
does not have any provision for 
adjustment after assembly. 


2-15 TIMING CHAIN 
COVER AND CAM- 
SHAFT SERVICE 


A. 401 and 425 cu. in. Engine 


a. Remove and Install 
Timing Chain 


1. Drain engine cooling system, 
then remove radiator core, 
shroud (if so equipped), fan belt, 
fan and pulley, and crankshaft 
balancer. 


2. Remove all bolts that attach 
the timing chain cover and the 
water manifold to the upper and 
lower crankcase and the cylinder 
heads. Do not remove five bolts 
attaching water pump to chain 
cover. Remove cover and mani- 
fold, using care to avoid damaging 
lower crankcase (oil pan) gasket. 


3. Remove oil slinger from 
crankshaft and remove the bolt, 
lockwasher and plain washer that 
attaches the fuel pump operating 
eccentric and the camshaft 
sprocket to front end of camshaft. 
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4. If there has been doubt about 
the valve timing, turn crankshaft 
until the camshaft sprocket Key- 
way is straight down toward the 
crankshaft and the ‘‘0’’ timing 
marks on both sprockets are 
toward each other and in line with 
shaft centers. See Figure 2-33. 


5. Using two large screwdrivers, 
alternately work the camshaft and 
crankshaft sprockets outward 
until the camshaft sprocket is 
free of camshaft. Remove this 
Sprocket and timing chain, then 
remove other sprocket from 
crankshaft. 


6. Thoroughly clean all sludge 
from timing chain cover and front 
face of crankcase. Inspect crank- 
Shaft oil seal in chain cover and 
replace if worn (subpar. b, below). 


7. When ready to install timing 
chain, turn crankshaft until Nos. 
1 and 4 pistons are on top dead 
center. Turn camshaft so that the 
sprocket key points straight down 
toward crankshaft. See Fig- 
ure 2-33, 


8. Place timing chain over the 
camshaft and crankshaft sprockets 
so that the ‘‘0’’ marks stamped on 
front faces of sprockets are near- 
est each other and aligned be- 
tween the sprocket hubs. Install 
sprockets with chain on the two 
Shafts. See Figure 2-33. 


9. If fuel pump operating eccen- 
tric is detached from camshaft 
sprocket, install it so that the 
keyway fits over key in camshaft, 
then install plain washer, lock- 
washer and bolt to hold eccentric 
and sprocket to camshaft. 


10. Install oil slinger on crank- 
Shaft with concave side outward 
then reinstall all parts by revers- 
ing the procedure for removal. 


Figure 2-33—Timing Chain and 
Sprockets Properly Installed 


b. Replacement of Crankshaft 
Oil Seal in Timing Chain 
Cover 


1. With timing chain cover on 
bench, remove the braided fabric 
packing with a screwdriver and 
then tap the pressed steel shedder 
out of the cover. 


2. Work new packing into the 
Shedder, then drive shedder into 
recess in timing chain cover, 
using Installer J-5250-1. See Fig- 
ure 2-34, View A. 


3. Push Packing Expander 
J-5250-2 through the seal to ex- 
pand the packing into place and 
Size the opening for the crank- 
shaft. See Figure 2-34, View B. 
Apply a light coat of vaseline to 
the packing. 


c. Camshaft Bearings 


The five steel- backed babbitt- 
lined camshaft bearings are 
pressed into the crankcase. Going 
from front to rear, each bearing 
is bored .030'' smaller than the 
preceding bearing, and each cam- 
shaft journal is correspondingly 
reduced in diameter. 
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Figure 2-34—Installing Crankshaft 
Oil Seal 


The camshaft bearings must be 
line reamed to Size after being 
pressed into the crankcase. Since 
this operation requires special 
reaming equipment the original 
bearings should be retained 
unless severely damaged. Slightly 
scored camshaft bearings will be 
Satisfactory if the surface of 
camshaft journals are _ polished 
and bearings are cleaned up to 
remove burrs, andthe fit of shaft 
in bearings is free and within the 
Clearance limits of .0015" to 
004", 


2-16 TIMING CHAIN, 
COVER AND 
CAMSHAFT SERVICE 


B. 300 cu. in. Engine 


a. Timing Chain Cover 
Removal 


1. Drain radiator and block. 


2. Disconnect upper radiator hose 
and heater return hose at water 
pump, disconnect lower radiator 
hose, Remove attaching bolts and 
brackets and remove radiator 
core, 


3. Remove fan, fan pulleys and 
belt(s). 


4. Remove fan driving pulley 
(crankshaft) and pulley 
reinforcement. 
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5. Remove harmonic balancer to 
crankshaft bolt and washer 15/16" 
socket. Remove harmonic bal- 
ancer, It may be necessary to 
tap the balancer with a plastic 
mallet to start it off the 
crankshaft. 


6. If car is equipped with power 
steering, remove steering pump 
bracket bolts attached to timing 
chain cover and loosen or remove 
other bolts to allow the brackets 
and pump to be moved out of the 
way. 


7. Disconnect fuel lines and re- 
move fuel pump. 


8. Remove Delcotron generator 
and brackets. 


9, Remove distributor cap and 
pull spark plug wire retainers 
off brackets on rocker arm cover, 
Swing distributor cap with wires 
attached out of the way. Discon- 
nect distributor primary lead. 


10. Remove distributor. If tim- 
ing chain and sprockets are not 
going to be disturbed, note po- 
sition of distributor rotor for 
reinstallation in same position. 


11. Loosen and slide front clamp 
on thermostat by-pass hose 
rearward, 


12. Remove bolts attaching tim- 
ing chain cover to cylinder block, 
Remove two oil pan to timing 
chain cover bolts. Remove timing 
chain cover assembly and gasket. 
Thoroughly clean the cover, tak- 
ing care to avoid damage to the 
gasket surfaces. 


b. Crankshaft Oil Seal 
Replacement 


1. Use a punch to drive out old 
seal and shedder. Drive from the 
front toward the rear of the tim- 
ing chain cover. 


2. Coil new packing around open- 
ing so ends of packing are at top. 
Drive in new shedder using suita- 
ble punch. Stake the shedder in 
place in at least three places. 


3. Size the packing by rotating 
a hammer handle or similar 
smooth tool around the packing 
till the balancer hub can be in- 
serted through the opening. 


c. Timing Chain Cover 
Replacement 


Reinstall timing chain cover by 
reversing removal procedure, 
paying particular attention to the 
following points. 


1. Remove oil pump cover and 
pack the space around the oil 
pump gears completely full of 
petroleum jelly. There must be 
no air space left inside the pump. 
Reinstall cover using new gasket. 
This step is very important as 
the oil pump may “‘lose its 
prime’’ whenever the pump, pump 
cover or timing chain cover is 
disturbed. If the pump is not 
packed, it may not begin to pump 
oil as soon as the engine is 
started. 


2. The gasket surface of the 
block and timing chain cover 
must be smooth and clean. Use 
a new gasket and be certain it is 
positioned correctly. 


3. Position timing chain cover 
against block and be certain dowel 
pins engage dowel pin holes be- 
fore starting bolts. 


4, Lube the bolt threads before 
installation and install. 


NOTE: If the car is equipped 
with power steering the front 


steering pump bracket should be 


installed at this time. 


9. Lube the O.D. of the harmonic 
balancer before installation to 
prevent damage to the seal dur- 
ing installation and when the en- 
gine is first started. 


d. Timing Chain and Sprocket 
Removal 


1. With timing chain cover re- 
moved (subpar, a above) tempo- 
rarily install harmonic balancer 
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bolt and washer in end of crank- 
shaft. Turn crankshaft so sprock- 
ets are positioned, Doing so will 
make it easier to reinstall parts. 
Remove harmonic balancer bolt 
and washer using a sharp rap on 
the wrench handle to start the 
bolt out without changing position 
of sprockets. 


2. Remove front crankshaft oil 
slinger. 


3. Remove bolt and special wash- 
er retaining camshaft distributor 
drive gear and fuel pump ec- 
centric to camshaft forward end. 
Slide gear and eccentric off 
camshaft. 


4, Use two large screwdrivers 
to alternately pry the camshaft 
sprocket then the crankshaft 
sprocket forward until the cam- 
shaft sprocket is free, then re- 
move the camshaft sprocket and 
chain and finish working crank- 
shaft sprocket off crankshaft. 


9. Thoroughly clean the timing 
chain, sprockets, distributor 
drive gear, fuel pump eccentric 
and crankshaft oil slinger. 


e. Timing Chain and Sprocket 
Installation 


1. Turn crankshaft so number one 
piston is at top dead center. 


2. Turn camshaft so with sprock- 
et temporarily installed, timing 
mark is straight down. Remove 
sprocket. 


3. Assemble timing chain on 
sprockets and slide the sprocket 
and chain assembly on the shafts 
with the timing marks in their 
closest together position and in 
line with the sprocket hubs. 


NOTE: It will be necessary to 


hold spring loaded timing chain 


damper out of the way while slid- 
ing chain and sprockets into 
ing chain ane’ ores 


position. 


4. Assemble slinger on crank- 
shaft with I.D. against sprocket. 
(Concave side toward front cf 
engine). 
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5. Slide fuel pump eccentric on 
camshaft and Woodruff key with 
oil groove forward. See Fig- 
ure 2-36. 


6. Install distributor drive gear. 
See Figure 2-36. 


7. Install drive gear and eccen- 
tric bolt and retaining washer. 
Torque to 40-45 ft. lbs. 


8, Reinstall timing chain cover 
(subpar. c above). 


f. Camshaft Replacement 


1. Remove rocker arm and shaft 
assemblies, push rods and valve 
lifters. 


2. Remove timing chain cover, 
timing chain and sprocket sub- 
paragraphs a and d above. 


3. Slide camshaft forward out of 
bearing bores carefully to avoid 
marring the bearing surfaces. 


Figure 2-36—Fuel Pump Eccentric and 
Distributor Drive Gear Installation 


4, Replace camshaft by reversing 
removal procedure, taking par- 
ticular care to avoid damage to 
the camshaft bearings. 


g- Camshoft Bearings 


The steel-backed babbitt-lined 
camshaft bearings are pressed 
into the crankcase, Going from 
front to rear, each bearing is 
bored. 030" smaller than the pre- 
ceding bearing, and each cam- 
shaft journal is correspondingly 
reduced in diameter. 


The camshaft bearings must be 
line reamed to size after being 
pressed into the crankcase, Since 
this operation requires special 
reaming equipment the original 
bearings should be retained un- 
less severly damaged. Slightly 
scored camshaft bearings will be 
satisfactory if the surfaces of 
camshaft journals are _ polished 
and bearings are cleaned up to 
remove burrs, and the fit of shaft 
in bearings is free and within 
the clearance limits of .0015" 
to .004"’. 
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SECTION 2-E 


REPLACEMENT OF CRANKSHAFT AND CONNECTING ROD 
BEARINGS, PISTONS AND RINGS 


Paragraph Subject 
2-17 Replacement of Connecting 
Rod Bearings ...... 
2-18 Replacement of Crankshaft 


Bearings 


2-17 REPLACEMENT OF 
CONNECTING ROD 
BEARINGS 


A connecting rod bearing consists 
two halves or shells which are 
alike and interchangeable in rod 
and cap. When the shells are 
placed in rod and cap the ends 
extend slightly beyond the parting 
surfaces so that when rod bolts 
are tightened the shells will be 
clamped tightly in place to insure 
positive seating and to prevent 
turning. The ends of shells must 
never be filed flush with parting 
surface of rod or cap. 


If a precision type connecting rod 
bearing becomes noisy or is worn 
so that clearance on crankpin 
is excessive, a new bearing of 
proper size must be selected and 
installed since no provision is 
made for adjustment. Under no 
circumstances should the con- 


necting rod or cap be filed to 
adjust the bearing clearance, 


a. Inspection of Connecting 
Rod Bearings and 
Crankpin Journals 


After removal of lower crankcase, 
disconnect two connecting rods at 
a time from crankshaft and in- 
spect the bearings and crankpin 
journals. While turning crank- 
shaft it is necessary to tempo- 
rarily reconnect the rods to 
crankshaft to avoid possibility of 
damaging the journals through 
contact with loose rods. - 
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If connecting rod bearings are 
chipped or scored they should be 
replaced. If bearings are in good 
physical condition check for 
proper clearance on crankpins 
as described in subparagraph b, 
below. 


If crankpin journals are scored 
or ridged the crankshaft must be 
replaced, or reground for under- 
size bearings, to insure satis- 
factory life of connecting rod 
bearings. Slight roughness may 
be polished out with fine grit 
polishing cloth thoroughly wetted 
with engine oil. Burrs may be 
honed off with a fine oil stone. 


Use an outside micrometer to 
check crankpins for out-of-round. 
If crankpins are more than .0015" 
out-of-round, satisfactory life of 
new bearings cannot be expected. 


b. Checking Clearance and 
Selecting Replacement 
Connecting Rod Bearings 


Service bearings are furnished in 
standard size and several under- 
sizes (including undersizes for 
reground crankpins). 


The clearance of connecting rod 
(and crankshaft) bearings may be 
checked by use of Plastigage, 
Type PG-1 (green), which has a 
range of .001"' to .003". Plasti- 
gage is manufactured by Perfect 
Circle Corporation, and is avail- 
able through General Motors parts 
warehouses. 


Page Paragraph Subject Page 
2-19 Replacement of Pistons, Rings, 
ee 2-34 and Connecting Rods ....... 42-37 
<a eae 2-35 


1. Remove connecting rod cap 
with bearing shell. Wipe oil from 
bearing and crankpin journal, also 
blow oil out of hole in crankshaft. 


NOTE; Plastigage is soluble in 


oil. 


2. Place a piece of Plastigage 
lengthwise along the bottom cen- 
ter of the lower bearing shell 
(Figure 2-37, view A), then install 
Cap with shell and tighten bolt 
nuts to 40-45 ft. lbs. torque. 


NOTE: The rib on edge of cap 
and the conical boss on web of 
rod must be toward rear of engine 
on_all rods _in right bank or 


toward front of engine in left 
bank, 


3. DO NOT TURN CRANKSHAFT 
with Plastigage in bearing. 


4. Remove bearing cap with 
bearing shell, the flattened Plas- 
tigage will be found adhering to 
either the bearing shell or the 
crankpin. Do not remove it. 


SCALE 
PLASTIGAGE gaat 


e) 
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B—FLATTENED 


Figure 2-37—Checking Bearing 
Clearance with Plastigage 
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5. Using the scale printed on the 
Plastigage envelope, measure the 
flattened Plastigage at its widest 
point. The number within the 
graduation which most closely 
corresponds to the width of Plas- 
tigage indicates the bearing 
clearance in thousandths of an 
inch. See Figure 2-37, View B. 


6. The desired clearance with a 
new bearing is .0002" to .0023". 
If bearing has been in service it 
is advisable to install a new bear- 
ing if the clearance exceeds .003”'; 
however, if bearing is in good 
condition and is not being checked 
because of bearing noise, it is not 
necessary to replace the bearing. 


7. If a new bearing is being se- 
lected, try a standard size, then 
each undersize bearing in turn 
until one is found that is within 
the specified limits when checked 
for clearance with Plastigage. 


NOTE: Each undersize bearing 
shell has a number stamped on 
outer surface on or near the tang 


to indicate amount of undersize. 


See Figure 2-38, 


8. After the proper size bearing 
has been selected, clean off the 
Plastigage, oil the bearing thor- 
oughly, reinstall cap with bearing 
Shell and tighten bolt nuts to 40- 
45 ft. lbs. torque. See NOTE in 
Step 2. 


UNDERSIZE MARK — 


/ 


TANG —_ 


Figure 2-38—Location of Undersize 
Mark on Bearing Shell 


9. With selected bearing installed 
and bolts tightened, it should be 
possible to move connecting rod 
freely back and forth on crankpin 
as allowed by end clearance, If 
rod cannot be moved, either the 
bearing is too much undersize or 
a misaligned rod is_ indicated. 


2-18 REPLACEMENT OF 
CRANKSHAFT 
BEARINGS 


A crankshaft bearing consists of 
two halves or shells which are 
alike and interchangeable in cap 
and crankcase, The first four 
bearings are identical, but the 
rear bearing is longer and flanged 
to take crankshaft end thrust. 
When the shells are placed in 
crankcase and bearing cap the 
ends extend slightly beyond the 
parting surfaces so that when cap 
bolts are tightened the shells will 
be clamped tightly in place to 
insure positive seating, and to 
prevent turning. The ends _ of 
shells must never be filed flush 
with parting surface of crankcase 


or bearing Cap. 


If a thrust bearing shell is dis- 
turbed or replaced it is necessary 
to line up the thrust surfaces of 
the bearing shell before the cap 
bolts are tightened. To do this, 
move the crankshaft fore and aft 
the limit of its travel several 
times with the bearing cap bolts 
finger tight. 


Crankshaft bearings are the pre- 
cision type which do not require 
reaming to size or other fitting. 
Shims are not provided for ad- 
justment since worn bearings are 
readily replaced with new bear- 
ings of proper size. Bearings for 
service replacement are fur- 
nished in standard size and 
undersizes. Under no circum- 


stances should crankshaft bearing 
caps be filed to adjust for wear 


in old bearings. 


a. Inspection of Cranksnaft 
Bearings and Crankshaft 


After removal of lower crankcase, 
oil pump and bell housing cover 
perform the following removal, 
inspection and installation oper- 
ations on each crankshaft bearing 
in turn so that the crankshaft will 
be well supported by the other 
bearings. 


NOTE: If crankshaft has been re- 


moved to check straightness the 
following procedure is suggested. 


Rest crankshaft on ‘‘veeblocks’’ 
at number one and number five 
main bearing journals. Check in- 
dicator runout at No. 2, 3 and 4 
main bearing journals. Total in- 
dicator readings at each journal 
should not exceed .003". 


While checking runout at each 
journal note relation of ‘‘high’’ 
spot (or maximum eccentricity) 
on each journal to the others. 
‘‘High’? spot on all journals should 
come at the same angular loca- 
tion. If ‘‘high’’ spots do not come 
at nearly the same angular lo- 
cation, crankshaft has a ‘‘crook’’ 
or ‘‘dogleg’’ in it and is unsatis- 
factory for service. 


1. Since any service condition 
which affects the crankshaft bear- 
ings may also affect the connect- 
ing rod bearings, it is advisable 
to inspect connecting rod bearings 
first (par. 2-17). If crankpins are 
worn to the extent that crankshaft 
should be replaced or reground, 
replacement of crankshaft bear- 
ings only will not be satisfactory. 


2. Remove one bearing cap, then 
clean and inspect lower bearing 
shell and the crankshaft journal. 
If journal surface is scored or 
ridged, the crankshaft must be 
replaced or reground to insure 
satisfactory operation with new 
bearings. Slight roughness may 
be polished out with fine grit 
polishing cloth thoroughly wetted 
with engine oil, and burrs may 
be honed off with a fine stone. 
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3. If condition of lower bearing 
shell and crankshaft journal is 
satisfactory, check the bearing 
clearance with Plastigage as de- 
scribed for connecting rod bear- 
ings in paragraph 2-17. 


4. When checking a crankshaft 
bearing with Plastigage, turn 
crankshaft so that oil hole is up 
to avoid dripping of oil on Plasti- 
gage, Place paper shims in lower 
halves of adjacent bearings and 
tighten cap bolts to take the 
weight of crankshaft off the lower 
shell of bearing being checked. 
NOTE: Arrow on cap must point 
to front of engine. 


>. If bearing clearance exceeds 
.0036", it is advisable to install 
a new bearing; however, if bear- 
ing is in good condition and is 
not being checked because of 
bearing noise, it is not necessary 
to replace the bearing. 


b. Selection and Installation 
of a New Crankshaft 
Bearing 


1. Loosen all crankshaft bearing 
cap bolts 1/2 turn, and remove 
cap of bearing to be replaced. 


2. Remove upper bearing shell 
by inserting Bearing Shell Re- 
mover and Installer J-8080 in oil 
hole in crankshaft, then slowly 
turning crankshaft so that the tool 
rotates the shell out of place by 
pushing against the end with- 
out the tang. See Figure 2-30. 


CAUTION: When turning crank- 
shaft with rear bearing cap re- 


moved hold oil seal to prevent it 
from rotating out of position in 
crankcase. 


3. The crankshaft journal cannot 
be measured with an outside mi- 
crometer when shaft is in place; 
however, when upper bearing 
Shell is remove the journal may 
be checked for out-of-round by 
using a special crankshaft caliper 
and inside micrometer, The cali- 
per should not be applied to 
journal in line with the oil hole. 
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Figure 2-39—Removing and Installing 
Crankshaft Bearing Upper Shell 


If crankshaft journal is more than 
.0015"" out-of-round, the crank- 
shaft should be replaced since the 
full mileage cannot be expected 
from bearings used with an ex- 
cessively out-of-round crankshaft. 


4. Before installation of bearing 
shells make sure that crankshaft 
journal and the bearing seats in 
crankcase and cap are thoroughly 
cleaned. 


5. Coat inside surface of upper 
bearing shell with engine oil and 
place shell against crankshaft 
journal so that tang on shell will 
engage notch in crankcase when 
shell is rotated into place. 


6. Rotate bearing shell into place 
as far as possible by hand, then 
insert Installer KMO-734 in 
crankshaft oil hole and rotate 
crankshaft to push shell into 
place. CAUTION: Bearing shell 
should move into place with very 
little pressure. If heavy pressure 
is required, shell was not started 


squarely and will be distorted if 


forced into place. 


7. Place lower bearing shell in 
bearing cap, then check clear- 
ance with Plastigage as previously 
described. 


8. The described clearance with 
a new bearing is .0005" to .0025". 
If this clearance cannot be ob- 
tained with a standard size bear- 
ing, insert an undersize bearing 


and check again with Plastigage. 
NOTE: Each undersize shell has 
a number stamped on outer sur- 
face on or near the tang to in- 
dicate amount of undersize. See 
Figure 2-38. 


9. When the proper size bearing 
has been selected, clean out all 
Plastigage, oil the lower shell 
and reinstall bearing cap. Tighten 
cap bolts to 100-110 ft. lbs. The 
crankshaft should turn freely at 
flywheel rim; however, a very 
slight drag is permissable if an 
undersize bearing is used. 


10. If a thrust bearing shell is 
disturbed or replaced it is nec- 
essary to line up the thrust sur- 
faces of the bearing shell before 
the cap bolts are tightened. To 
do this, move the crankshaft fore 
and aft the limit of its travel 
several times with the thrust 
bearing cap bolts finger tight. 


11. After bearing is installed and 
tested, loosen all bearing cap 
bolts 1/2 turn and continue with 
other bearings. When bearings 
have been installed and tested, 
tighten all bearing cap bolts to 
100-110 ft. lbs. torque. 


c. Installation of Rear 
Bearing Oil Seals 


Braided fabric seals are pressed 
into grooves formed in crankcase 
and rear bearing cap to rear of 
the oil collecting groove, to seal 
against leakage of oil around the 
crankshaft 


Neoprene composition seals are 
placed in grooves in the sides of 
bearing cap to seal against leak- 
age in the joints between cap and 
crankcase. The neoprene com- 
position swells in the presence of 
oil and heat. The seals are 
undersize when newly installed 
and may even leak for a short 
time until the seals have had 
time to swell and seal the open- 
ing. See Figure 2-40. 
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Figure 2-40—Rear Bearing Oil Seals 


The braided fabric seal can be 
installed in crankcase only when 
crankshaft is removed; however, 
the seal can be replaced in cap 
whenever cap is removed. Re- 
move old seal and place new seal 
in groove with both ends project- 
ing above parting surface of cap. 
Force seal into groove by rubbing 
down with hammer handle or 
smooth stick until seal projects 
above the groove not more than 
1/16". Cut ends off flush with 
surface of cap, using sharp knife 
or razor blade. See Figure 2-32. 
CAUTION: The engine must be 
operated at slow speed when first 
started after new braided seal is 
installed. = © | 


The neoprene composition seals 
are slightly longer than the 
grooves in the bearing cap. The 
seals must not be cut to length. 
Just before installation of bearing 
cap in crankcase, lightly lubricate 
the seals and install in bearing 
cap with upper end protruding 
approximately 1/16", After cap 
is installed, force seals up into 
the cap with a blunt instrument 
to be sure of a seal at the upper 
parting line between the cap and 
case, 


d. Installation of Oil Pump 
and Lower Crankcase 


1. Install oil pump assembly, fol- 
lowing procedure given in para- 
graph 2-24 to avoid binding. 


2. Thoroughly clean lower crank- 
case and flywheel lower housing 


Or bell housing cover before in- 
Stallation. Use new gaskets when 
installing lower crankcase and 
flywheel lower housing, 


3. When reconnecting steering 
linkage, follow instructions out- 
lined in paragraph 8-21, 


2-19 REPLACEMENT OF 
PISTONS, RINGS 
AND CONNECTING 
RODS 


a. Removal and Disassembly 
of Piston and Rod 
Assemblies 


1, Remove cylinder heads (par. 
2-14, a), lower crankcase and oil 
and vacuum pump. 


2. Examine the cylinder bores 
above the ring travel. If bores 
are worn so that a shoulder or 
ridge exists at this point, remove 
ridges with a ridge reamer to 
avoid damaging rings or cracking 
ring lands in pistons during re- 
moval, Chamfering at 15 degree 
angle will prevent ring damage 
when pistons are reinstalled. 


3. Use a silver pencil or quick 
drying paint to mark the cylinder 
number on all pistons, connecting 
rods and caps. Starting at front 
end of crankcase, the cylinders 
in right hand bank are numbered 
1, 3, 5, 7 and in left bank are 
numbered 2, 4, 6, 8. 


4. With No. 1 crankpin straight 
down, remove the cap with bear- 
ing shell from No. 1 connecting 
rod, then install the short Con- 
necting Rod Bolt Guide J-5239-1 
on the lower connecting rod 
bolt, and install the long Guide 
J-5239-2 on the opposite bolt, 
above crankpin. Turn guides down 
to hold the bearing upper shell in 
place. See Figure 2-41. 


5. Use the long guide to push the 
piston and rod assembly out of 
the cylinder, then remove guides 
and reinstall cap with bearing 
Shell on rod. 


Figure 2-41—Connecting Rod Bolt 
Guides Installed 


6, Remove all other piston and 
rod assemblies in the same 
manner, 


7, Remove compression rings 
using Ring Expander KMO-232. 
Then remove oil ring by removing 
the two rails, spacer, and ex- 
pander which are separate pieces 
in each piston third groove. See 
Figure 2-38, 


8. Place piston and rod assembly 
in press. Using Piston Support 
J-6047-17 (with full radial face 
up) under the piston, place Drive 
Pin J-6047-4 in upper end of pis- 
ton pin and press pin from rod 
and piston. Guide Pin J-6047-16 
is not used during pin removal. 


b. Inspection of Cylinder 
Bores 


Inspect cylinder walls for scor- 
ing, roughness, or ridges which 
indicate excessive wear. Check 
cylinder bores for taper and out- 
of-round with an accurate cyl- 
inder gauge at top, middle, and 
bottom of bore, both parallel and 
at right angles to centerline of 
engine. The diameter of cylinder 
bore at any point may be meas- 
ured with an inside micrometer, 
or Telescope Gauge and meas- 
uring across the gauge contact 
points with outside micrometer, 


If a cylinder bore is moderately 
rough or slightly scored but is 
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not out-of-round or tapered, it 
usually is possible to remedy the 
condition by honing the bore to 
fit a standard service piston, 
Since standard service pistons 
are of high limit diameters. [If 
cylinder bore is very rough or 
deeply scored, however, it may 
be necessary to rebore the cyl- 
inder and fit an oversize piston 
in order to insure satisfactory 
results, 


If cylinder bore is tapered .005"' 
or more, or is out-of-round .003"' 
or more, it is advisable to rebore 
for the smallest possible oversize 
pistons and rings. With this 
amount of bore wear, some piston 
wear has usually taken place so 
that the total clearance in the 
ring travel will be sufficient to 
produce noisy piston operation. 


c. Inspection of Pistons, 
Rings and Pins 


Clean carbon from piston sur- 
faces and under side of piston 
heads. Clean carbon from ring 
grooves with suitable tool and 
remove any gum or varnish 
from piston skirts with suitable 
solvent. 


Carefully examine pistons for 
rough or scored bearing surfaces, 
cracks in skirt or head, cracked 
or broken ring lands, chipping or 
uneven wear which would cause 
rings to seat improperly or 
have excessive clearance in ring 
grooves. Damaged or faulty 
pistons should be replaced. 


The pistons are cam_ ground, 
which means that the diameter at 
a right angle to piston pin is 
greater than the diameter parallel 
to piston pin. When a piston is 
checked for size it must be meas- 
ured with a micrometer applied 
to skirt at points exactly 90 de- 
grees to piston pin. See Figure 
2-42, Measurements should be 
made at top and bottom ends of 
skirt; the diameter at top end 
will normally be very slightly 
less than at bottom end after a 


MEASURE 
R—S AT TOP & 
BOTTOM 


Figure 2-42—Measuring Piston with 
Micrometer 
piston has been in service in an 
engine, 


Inspect bearing surfaces of piston 
pins and check for wear by meas- 
uring worn and unworn surfaces 
with micrometers, Rough or worn 
pins should be replaced, Test fit 
of piston pins in piston bosses, 
Sometimes pins will be found 
tight due to gum or varnish de- 
posits. This may be corrected 
by removing the deposit with a 
Suitable solvent. 


If piston bosses are worn out of 
round or oversize, the piston and 
pin assembly must be replaced. 
Oversize pins are not practical 
with the pressed pin and rod as- 
semblies. Piston pins must fit 
pistons with an easy finger push 
fit at 70°F. (.00005" - 0001"), 


Examine all piston rings for 
scores, chips, or cracks, and for 
tension as compared with new 
rings. Place all compression 
rings in cylinder bores at lower 
end of ring travel and check gaps, 
which are normally .010" to .020". 
If gaps are excessive it indicates 
that rings have worn considerably 
and should be replaced. 


d. Reboring Cylinders and 
Fitting New Pistons 


If one or more cylinder bores 
are rough, scored, or worn beyond 
limits prescribed under Inspec- 
tion of Cylinder Bores (subpar. b), 
it will be necessary to smooth or 
true up such bores to fit new 
pistons. 


If relatively few bores require 
correction it will not be neces- 
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sary to rebore all cylinders to 
the same oversize in order to 
maintain engine balance, since all 
over-size service pistons are 
held to the same weights as 
standard size pistons. If condi- 
tions justify replacement of all 
pistons, however, all new pistons 
should be the same nominal size, 


Standard size service pistons are 
high limit or maximum diameter; 
therefore, they can usually be 
used with a slight amount of 
honing to correct slight scoring 
Or excessive clearances in en- 
gines having relatively low mile- 
age. Service pistons are also 
furnished in .001'', .005'', .010", 
.020" and .030" oversizes, All 
service pistons are diamond 
bored and selectively fitted with 
pistons pins; pistons are not fur- 
nished without pins. 


No attempt should be made to cut. 
down oversize pistons to fit cyl- 
inder bores as this will destroy 
the surface treatment and affect 
the weight. The smallest possible 
oversize service pistons should 
be used and the cylinder bores 
should be honed to size for proper 
clearances. 


Before the honing or reboring 
operation is started, measure all 
new pistons with micrometer con- 
tacting at points exactly 90 de- 
grees to piston pin (Figure 2-43) 
then select the smallest piston 
for the first fitting. The slight 
variation usually found between 
pistons in a set may provide for 
correction in case the first piston 
is fitted too free. 


If wear at top of cylinder does 
not exceed .005" on the diameter 
or exceed .003'"' out of rqund, 
honing is recommended for truing 
the bore. If wear or out of round 
exceeds these limits, the bore 
should be trued up with a boring 
bar of the fly cutter type, then 
finish honed. 


When reboring cylinders, all 
crankshaft bearing caps must be 
in place and tightened to proper 
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torque to avoid distortion of bores 
in final assembly. Always be sure 
the crankshaft is out of the way of 
the boring cutter when boring 
each cylinder, When taking the 
final cut with boring bar leave 
.001"" on the diameter for finish 
honing to give the required clear- 
ance specified below. 


When honing cylinders use clean 
sharp stones of proper grade 
for the amount of metal to be 
removed, in accordance with in- 
structions of the hone manu- 
facturer. Dull or dirty stones cut 
unevenly and generate excessive 
heat. When using coarse or me- 
dium grade stones use care to 
leave sufficient metal so that all 
stone marks may be removed with 
the fine stones used for finishing 
to provide proper clearance. 


When finish honing, pass the hone 
through the entire length of cyl- 
inder at the rate of approximately 
60 cycles per minute, This should 
produce the desired 45 degree 
cross hatch pattern on cylinder 
walls which will insure maxi- 
mum ring life and minimum oil 
consumption, 


It is of the greatest importance 
that refinished cylinder bores are 
trued up to have not over .0005"' 
out-of-round or taper. Each bore 
must be final honed to remove all 
stone or cutter marks and provide 
a smooth surface. During final 
honing, each piston must be fitted 
individually to the bore in which 
it will be installed and should 
be marked to insure correct 
installation. 


After final honing and before the 
piston is checked for fit, each 
cylinder bore must be thoroughly 
washed to remove all traces of 
abrasive and then dried thor- 
oughly, The dry bore should then 
be brushed clean with a power- 
driven fibre brush. If all traces 
of abrasive are not removed, 
rapid wear of new pistons and 
rings will result. 


_ TELESCOPE GAUGI 
“ 90° FROM PISTON PIN 


Figure 2-43—Using Telescope Gauge 
in Cylinder Bore 


Pistons must be fitted with the 
use of accurate micrometers ca- 
pable of reading to one ten thou- 
sandths of an inch. 


A satisfactory method of fitting 
pistons is as follows: 


1. Expand a telescope gauge t 
fit the cylinder bore at righ 
angles to the piston pin and be- 
tween 1-1/2" and 2" from the top 
of the bore, See Figure 2-43. 


2. Measure the telescope gauge. 
See Figure 2-44. 


3. Measure the piston to be in- 
stalled. See Figure 2-42. The 
piston must be measured at right 
angles to the piston pin below the 
oil ring groove. 


4. The tolerance of piston clear- 
ance is .001" to .0016". 


Both block and piston must be at 
very nearly the same temperature 
when measurements are taken or 
errors due to expansion will 
occur, A difference of 10°F be- 
tween parts is sufficient to pro- 
duce a variation of .0005", 


e. Fitting New Piston Rings 


When new piston rings are in- 
stalled without reboring cylin- 
ders, the glazed cylinder walls 
should be slightly dulled, but 
without increasing the bore diam- 
eter, by means of the finest grade 
of stones in a cylinder hone. 


Figure 2-44—Measuring Telescope 
Gauge 


New piston rings must be checked 
for clearance in piston grooves 
and for gap in cylinder bores; 
however, the flexible oil rings 
are not checked for gap. The cyl- 
inder bores and piston grooves 
must be clean, dry and free of 
carbon and burrs. 


With rings installed, check clear- 
ance in grooves by inserting 
feeler gauges between each ring 
and its lower land because any 
wear that occurs forms a step 
at inner portion of the lower land. 
If the piston grooves have worn 
to the extent that relatively high 
steps exist on the lower lands, 
the piston should be replaced be- 
cause the steps will interfere with 
the operation of new rings and the 
ring clearances will be excessive. 
Piston rings are not furnished in 
Oversize widths to compensate for 
ring groove wear, 


When fitting new rings to new 
pistons the side clearance of the 
compression rings should b>» 
.003"" to .005'"' and side clearance 
of the oil ring should be .0035"' 
to .0095". 


To check the gap of compression 
rings, place the ring in the cyl- 
inder in which it will be used, 
square it in the bore by tapping 
with the lower end of a piston, 
then measure the gap with feeler 
gauges, Piston rings should not 
have less than .015'"' gap when 
placed in cylinder bores. If gap 
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is less than .015", file the ends 
of rings carefully with a smooth 
file to obtain proper gap. 


f. Assembly and Installation 
of Piston and Connecting 
Rod Assemblies 


NOTE: Connecting rods may be 
sprung out of alignment in ship- 
ping or handling; therefore, they 
must be checked before pistons 
and pins are installed, 


Check bend and twist on an ac- 
curate rod aligning fixture using 
Guide Pin J-6047-16 (from wrist 
pin press) in place of wrist pin. 
Press V-block firmly and evenly 
against guide pin to prevent cock- 
ing pin in eye of rod which may 
be up to .002"' larger diameter 
than pin. 


1. To assemble piston, pin, and 
rod, first place Piston Pin Spacer 
J-6047-21 and Piston Support 
J-6047-18 in base plate of press. 
Use the piston support with the 
full radial face upward. 


2. Place rod in piston, with oil 
spurt notch on Same side as 
valve depressions in piston dome, 
lubricate piston pin and inside 
diameter of pin holes with Lubri- 
plate. Insert pin into piston boss, 
pushing pin through to move rod 
Over against opposite pin boss. 


3. Place small end of Drive Pin 
J-6047-4 in hole in upper (pro- 
truding) end of piston pin and 
position the assembly in the 
press. 


4. Make certain that all units are 
in alignment, then apply pressure 
and force pin through rod until 
Guide Pin J-6047-18 stops down- 
ward travel. 


9. Release pressure and remove 
piston and rod assembly from 
press. Rotate piston on pin to 
check on fit between piston and 
pin. 


6. Install oil ring expander in 
third groove of each piston, plac- 
ing ends in area above either end 
of piston pin where groove is 


not slotted. Install oil ring over 
expander with gap on same side 
as valve depressions in piston 
head. 


NOTE: To make certain expander 


ring does not overlap on 425 cu, 
in, engines a red and blue mark 


will be visible on ring. See Fig- 
ure 2-45A. 


NOTE: The rails and spacer of 
the oil ring are lightly held to- 


gether with an oil soluble cement. 


If parts have separated they may 
be installed as individual pieces, 


7, Install compression rings in 
first and second lands of each 
piston. Top rings are assembled 
with inner bevel toward top of 
piston and second ring inner bevel 
toward bottom of piston. See Fig- 
ure 2-45. 


All compression rings are 
marked either with a dimple, a 
letter ‘‘T’’, a letter ‘‘O’’, to iden- 
tify the side of the ring which 
must be assembled ‘‘UP’’. 


NOTE: On 425 cu. in. engines 
install chrome compression in top 
land of piston. Install plain ring 
backed up with an expander in the 
second land of piston. 


8. Make sure that cylinder bores, 
pistons, connecting rod bearings 
and crankshaft journals are absol- 
utely clean, then coat all bearing 
surfaces with engine oil. 


Rail Rail 
Spacer 


Plain 
Ring 


Chrome 
Ring 


Figure 2-45A—425 Cu. In. Engine 
Piston Rings 


9. Before installation of a piston 
and rod assembly in its cylinder 
bore, turn crankshaft to place the 
crankpin straight down. 


10. Remove cap, and with bearing 
upper shell seated in connecting 
rod, install the long Guide 
J-5239-2 on bolt which is on same 
side of rod as the oil spurt notch 
in the bearing parting surface. 
Install short Guide J-5239-1 on 
the other connecting rod bolt. 


These guides hold the upper bear- 
ing shell in place and protect the 
crankpin journal from damage 
during installation of connecting 
rod and piston assembly. 


11. Make sure that gap in oil 
rails are on same side as valve 
depressions in piston head so that 
gap will be on high side of cyl- 
inder bore, turn compression 
rings so that gaps are not in line, 
then compress all rings with 
wrap-around type ring com- 
pressor. 


12. Insert piston and rod assem- 
bly into its cylinder bore with the 
long guide pin placed above the 
crankpin. Push the assembly 
down until the rod bearing seats 
on crankpin. See Figure 2-41. 


13. Select new connecting rod 
bearing, if necessary, as de- 
scribed in paragraph 2-18, Other- 
wise, install cap with bearing 
lower shell on rod and tighten bolt 
nuts to 40-45 ft. lbs. torque. 


14. Install all other piston and 
rod assemblies in the same 
manner. 


RINGS 
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Figure 2-45—Compression and 
Oil Rings 
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When parts are properly in- 
stalled, the valve clearance de- 
pressions in all piston heads and 
the oil spurt notches in all con- 
necting rods will be toward the 
camshaft. The rib on edge of rod 
cap will be on same side as the 
conical boss on web of rod, and 
these marks will be toward the 


other connecting rod on the same 
Crankpin. 


15. Check end clearance between 
connecting rods on each crankpin 
using feeler gauges. Clearance 
should be .005'"'- .012". 


16. Install cylinder heads (par. 
2-15, d) oil pump (par. 2-25) 
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and oil pan. 


IMPORTANT: After installation of 
new pistons and rings, care should 
be used in starting the engine and 
in running it for the first hour. 
Avoid high speeds until the parts 
have had a reasonable amount of 
break-in so that scuffing will not 
occur, 
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2-20 COOLING SYSTEM 
SERVICES 


a. Checking and Filling 
Cooling System 


The coolant level should be 
checked only when the _ engine 
is cold and only enough coolant 
Should be added to bring the level 
halfway between core and tank 
top. 


It is unnecessary and undesirable 
to remove the radiator cap and 
check the coolant level each time 
the car stops at a filling station 
for gasoline or oil, since the 
engine is usually hot at such 
times. 


CAUTION: Never remove the ra- 
diator cap quickly when engine is 
HOT. Sudden release of cooling 
system pressure may cause the 
coolant to boil and some of it 
may be ejected from the radiator 
filler neck, resulting in injury to 
persons or damage to the car 
finish. 


If it is necessary at any time to 
remove the radiator cap when 
engine is hot, rotate the cap 
counterclockwise until a stop is 
reached. Leave cap in this posi- 
tion until all pressure in cooling 
system has been released, then 
turn cap forcibly past the stop 
and remove it. 


b. Draining, Flushing, 
Conditioning Cooling 
System 


The cooling system should be 
completely drained and the rec- 


ommended coolant installed every 
two (2) years. 


To drain the cooling system, re- 
move radiator cap, open the drain 
cock in the lower radiator tank 
and remove drain plugs on both 
Sides of cylinder block. If car 
is heater equipped, set heater 
temperature control valve at full 
heat position. 


After the cooling system is 
drained, plugs reinstalled and 
cock closed, fill the system with 
Clean water. Run the engine long 
enough to open the thermostat for 
complete circulation through the 
system, then completely drain the 
cooling system before sediment 
has a chance to Settle. 


c. Conditioning the Cooling 
System 


‘‘Rust Inhibitor and Stop Leak’’, 
listed under Group 8,800 is rec- 
ommended for use in the cooling 
system, particularly when pre- 
paring for installation of anti- 
freeze solution. This material 
stops small seepage leaks, has 
rust preventive properties and its 
soluble oil is effective in elimi- 
nating a squealing noise which 
sometimes develops at the water 
pump seal washer. Instructions 
for its application are printed on 
the conditioner bottle. 


It is very important to make cer- 
tain that the cooling system is 
properly prepared before an anti- 
freeze solution is installed; other- 
wise, loss of solution through 
leakage may occur or seepage 


may result in damage to the en- 
gine. The cooling system should 
be drained and flushed as de- 
scribed above (subpar. b.), all 
joints should be checked for leak- 
age and corrected, and the con- 
ditioner described above should 
be added with the anti-freeze 
solution. 


Inspect the water pump, radiator 
core, heater and defroster cores, 
drain cocks, water jacket plugs, 


and edge of cylinder head gaskets 
‘for evidence of water 


leaks, 
Tighten all hose clamps in the 
cooling and heating systems and 
replace any deteriorated hoses. 


d. Using and Testing 
Anti-Freeze Solutions 


Inhibited year around (permanent 
type) engine coolant solution which 
is formulated to withstand two full 
calendar years of normal opera- 
tion without draining or adding 
inhibitors should be used at all 
times. Freeze protection should 
be provided to protect against 
corrosion. When adding solution 
due to loss of coolant for any 
reason or in areas where tem- 
peratures lower than -20°F. may 
be encountered, a _ sufficient 
amount of any of the several 
brands of year around coolant 
(Ethylene Glycol base) compatible 
to GM Specification 1899-M avail- 
able on the market should be 
used. 


NOTE: Alcohol base coolants are 
not recommended for this vehicle 
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If for any reason water only is 
used as a coolant in an emer- 
gency, it is extremely important 
that Buick Heavy Duty Cooling 
System Protector and Water 
Pump Lubricant be added to the 
cooling system as soon as pos- 
sible, This material is available 
at your Buick dealer under Part 
#980504. If any other cooling sys- 
tem protector is used, be certain 
it is labeled to indicate that it 
meets General Motors Specifica- 
tion GM 1894-M. It should be 
recognized that this is only a 
temporary measure. The manu- 
facturer intends that permanent 


type coolant solution be used year 
around in the cooling system of 


your Buick. 


The cooling system should be 
completely drained and the rec- 
ommended coolant installed every 


two (2) years. 


It iS advisable to test the anti- 


freeze solution at intervals during 


the winter to make certain that 
the solution has not been weak- 
ened by evaporation or leakage. 
Use only hydrometers which are 
calibrated to read both the spe- 
cific gravity and the temperature, 
and have a table or other means 
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of converting the freezing point 
at various temperatures of the 
solution. Disregarding the tem- 
perature of the solution when 
making the test may cause an 
error as large as 30°F. Care 
must be exercised to use the cor- 
rect float or table for the partic- 
ular type of anti-freeze being 
tested. 


2-21 FAN BELT 
ADJUSTMENT OR 
REPLACEMENT 


A tight fan belt will cause rapid 
wear of the generator and water 


WHEN FAN AND DELCOTRON 


GENERATOR BELT IS PROPERLY 


TENSIONED, READING ON 


J—7316 GAGE WILL BE — 80 


Figure 2-46—Belt Tension Chart (401 & 425 Cu. In. Engines) 
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WHEN AIR CONDITIONER 
COMPRESSOR BELT !S 
PROPERLY TENSIONED, 
READING ON J—7316 
GAGE WILL BE — 110 
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WHEN POWER STEERING 
PUMP BELT IS PROPERLY 
TENSIONED, READING 

ON J—7316 GAGE WILL 


Figure 2-47—Belt Tension Chart - Air Conditioned Jobs (401 and 425 Cu. In. Engine) 


pump bearings. A loose belt will 
Slip and wear excessively and 
will cause noise, engine over- 
heating, and unsteady generator 
output. <A fan belt which is 
cracked or frayed, or which is 
worn so that it bottoms in the 
pulleys should be replaced. 


The fan belt may be replaced by 
loosening the generator brace at 
both ends, slightly loosening the 
generator mounting bolts and 
moving generator inward to pro- 
vide maximum slack in the belt. 
On a car equipped with power 
steering, it is also necessary to 


remove the oil pump drive belt 
after loosening the pump mounting 
bolts. 


The Delcotron generator must be 
moved sidewise to adjust the fan 
belt, After the Delcotron genera- 
tor brace and mounting bolts are 
securely tightened, the fan belt 
tension should be checked as 
Shown in Figure 2-46 and 2-47 
for 401 and 425 engines; Figure 
2-47 and 2-48 for 300 cu. in. 
engine. 


If the power steering oil pump 
belt is removed it should be ad- 
justed as shown in Figures 2-46 


2-47, 2-48 and 2-49. 


If the Air Conditioner compressor 
belts are removed they should be 
adjusted as shown in Figures 2-48 
and 2-49. 


2-22 RADIATOR 
THERMOSTAT 
INSPECTION 
AND TEST 

A sticking radiator thermostat 

will prevent the cooling system 

from functioning properly. If the 
thermostat sticks in the open po- 
sition, the engine will warm up 
very slowly. If the thermostat 
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sticks in the closed position, 
overheating will result. 


The thermostat may be removed 
for inspection and test by par- 
tially draining the cooling system 
and disconnecting the water outlet 
and hose from the water manifold, 
in which the thermostat is 
located. 


If the thermostat valve does not 
fully close when cold, replace the 
thermostat. If the valve will fully 
close when cold, test the ther- 
mostat for correct opening tem- 
perature by immersing the unit 
and a thermometer in a container 


WHEN AIR CONDITIONER 
COMPRESSOR BELT IS 
PROPERLY TENSIONED, 


READING ON J—7316 GAGE 


WILL BE — 110 


of water over a heater. While 
heating the water do not rest 
either the thermometer or ther- 
mostat on bottom of container as 
this will cause them to be at 
higher temperature than the 
water. Agitate the water to insure 
uniform temperature of water, 
thermostat and thermometer. 


The standard thermostat (180% 
valve should start to open ata 
temperature of 177°F. to 182°F., 
and should be fully open at a 
temperature not in excess of 
202°F. If thermostat does not 
operate at specified temperatures 
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it should be replaced as it cannot 
be adjusted. 


2-23 WATER PUMP 
REPAIRS 


The water pump cover is die cast 
aluminum into which the water 
pump bearings are shrunk fit. 
For this reason the cover, shaft 
bearings and hub are not replace- 
able separately. The shaft seal 
and impeller are the only re- 
placeable parts of the water 
pump. 


Figure 2-48—Belt Tension Chart Air Conditioned Jobs (225 & 300 Cu. In. Engines) 
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WHEN FAN AND DELCOTRON 
GENERATOR BELT IS PROPERLY 
TENSIONED, READING ON 
J—7316 GAGE WILL BE 80 


\7 
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HEN POWER STEERING 
PUMP BELT IS PROPERLY 
TENSIONED, READING 
ON J—7316 GAGE 
- WILL BE — 90 


/% 


Figure 2-49—Belt Tension Chart—Non Air Conditioned Jobs (225 & 300 Cu. In. Engines) 


a. Removal 


1. Drain cooling system being 
Sure to drain into a clean con- 
tainer if anti-freeze solution is 
to be saved. 


2. Loosen belt or belts, then re- 
move fan blade, spacer and pulley 
or pulleys from hub on water 
pump shaft. Remove belt or belts, 


3. Disconnect hose from water 
pump inlet and heater hose from 
nipple. Remove bolts then remove 
pump assembly and gasket from 
timing chain cover. 


4, Check pump shaft bearings for 
end play or roughness in oper- 
ation. If bearings are not in serv- 
iceable condition, the assembly 
must be replaced. 


b. Dissassembly for Seal 
Replacement 


1. Support impeller and shaft on 
anvil or in vise to avoid any shock 
or thrust load on bearing when 
impeller is cracked. Crack im- 
peller in two or three places with 
chisel. See Figure 2-494, 


2. Remove impeller. Insert a 


punch through vent hole in pump 
body and drive out old seal and 
sleeve, 


3. Clean pump cover to remove 
scale, old gasket, etc. Do not 
use Cleaning solvent as_ solvent 
may leak into bearings and de- 
stroy the lubricant. 


4. Carefully press new seal as- 
sembly into cover using thick 
walled tube of suitable diameter. 


NOTE: When installing new im- 


peller extreme caution should be 


exercised so porcelain seal is not 
damaged. 
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Figure 2-49A—Cracking Water Pump 


5. Coat face of carbon washer 
and impeller hub with rust pre- 
ventive or Seco oil. Press new 
impeller on shaft until .035" to 
.040'' clearance exists between 
impeller and pump cover, 


CAUTION: Avoid any pressing 
techniques that are likely to im- 
pose thrust loads on water pump 
bearings. Pump must be_ sup- 


ported on forward end of shaft 
SMT Ee 


See Figure 2-17. 


c. Installation 


on pump and timing chain covers 
are clean, Install pump assembly 
with new gasket. Bolts with 
lock washers must be tightened 
uniformly. 


2. Connect radiator hose to pump 
inlet and heater hose to nipple, 
then fill cooling system and check 
for leaks at pump and hose joints. 


3. Install fan pulley or pulleys, 
Spacer and fan blade, tighten at- 
taching bolts securely. Install belt 
or belts and adjust for proper 


Impeller tension. See Figures 2-48 and 
1. Make sure the gasket surfaces 2-49. 
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Figure 2-50—Oil Pump Exploded View 
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Figure 2-51—Checking Clearance of 
Gears at Cover 


2-24 OIL PUMP REPAIRS 
(401 AND 425 
CU. IN. ENGINES) 


When an oil pump is removed for 
repairs the following procedure 
must be used to inspect parts and 
assemble pump in order to insure 
adequate oil pressure when the 
work. is completed. 


1. Remove and 


assembly. 


Pipe screen 


2. Remove cover. Slide gears out 
of body. 


3. Wash all parts in solvent and 
blow dry with air hose. 


4, Inspect body, cover gears and 
shaft for evidence of wear, scor- 
ing, etc. Replace any parts not 
found serviceable. 


9. Install gear and shaft and idler 
gear in pump body. 


6. Check for clearance between 
gears and cover by using a 


straight edge as shown in Fig- 
ure 2-51, 


7. Clearance should be not more 
than .005"' or less than ,.0005"’. 


8. Pack cavity and space between 
gears and body with petroleum 
jelly. Do not use chassis lube. 


9. Install pump cover (side with 
groove toward gears). 


10. Tighten bolts to 6-8 ft. lbs. 
torque. 


11. Use new gasket and install 
pipe and screen to body. Tighten 
bolts to 6-8 ft. lbs. torque. 


12. Before installation of pump 
be sure surface of crankcase is 
free of dirt or burrs that might 
tilt the pump and cause a bind. 


13. Install oil pump with new 
gasket, Tighten bolts a little at 
a time while turning pump shaft 
through gear lash. If pump shaft 
tends to bind when bolts are 
tightened, it may be freed up by 
rapping body with mallet. Pump 
shaft must be free of bind when 
bolts are tightened. Torque bolts 
to 30 ft. lbs. 


2-25 OIL PUMP SERVICE 
(300 CU. IN. 
ENGINE) 


a. Removal of Oil Pump 
Cover and Gears 


1, Remove oil filter. 


2. Disconnect wire from oil 
pressure indicator switch in filter 
by-pass valve cap. 


3, Remove screws attaching oil 
pump cover assembly to timing 
chain cover. Remove cover as- 
sembly and slide out oil pump 
gears, 


b. Inspection 


1. Wash off gears and inspect for 
wear, scoring, etc. Replace any 
gears not found serviceable. 


2. Remove the oil pressure relief 
valve cap, spring and valve. See 
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Figure 2-52—Oil Pump Cover 
Exploded View 
Figure 2-952. Remove the oil filter 
by-pass valve cap, spring, and 
valve. 


3. Wash the parts thoroughly and 
inspect the relief valve for wear 
or scoring. Check the relief valve 
Spring to see that it is not worn 
on its side or collapsed. Replace 
any relief valve spring that is 
questionable. Thoroughly clean 
the screen staked in the cover, 


4. Check the relief valve in its 
bore in the cover. The valve 
should have no more clearance 
than an easy Slip fit. If any per- 
ceptible side shake can be felt 
the valve and/or the cover should 
be replaced. 


5. Check filter by-pass valve for 
cracks, nicks, or warping... The 
valve should be flat and free of 
nicks or scratches. 


c. Assembly and Installation 


1. Lubricate and install pressure 
relief valve and spring in bore 
of oil pump cover. See Figure 
2-52. Install cap and gasket. 
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Figure 2-53—Checking Oil Pump 


Gear End Clearance 


ENGINE 


Torque cap to 30-35 pounds with 
a reliable torque wrench. Do not 
over-tighten. 


NOTE: Pressure relief valve 
cap has no hole tapped for instal- 
lation of oil pressure switch. 


2. Install filter by-pass valve flat 
in its seat in cover. Install 
spring, cap and gasket. Torque 
cap to 30-35 ft. lbs. using a reli- 
able torque wrench. 


3. Install oil pump gears and 
shaft in oil pump body section 
of timing chain cover to check 
gear end clearance. 


4. Place a straight edge over the 
gears and measure the clearance 
between the straight edge and the 
gasket surface. Clearance should 
be between .0023"' and .0058"’. If 
clearance is less than .0018"' 
check timing chain cover gear 
pocket for evidence of wear. 


9. If gear end clearance is satis- 
factory, remove gears and pack 
gear pocket full of petroleum 


jelly. Do not use chassis lube!!! 


6. Reinstall gears so petroleum 
jelly is forced into every cavity 
of the gear pocket and between 
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the teeth of the gears. 
new gasket in position. 


Place 


NOTE: This step is very im- 
portant. Unless the pump is 


packed with petroleum jelly, it 
may not prime itself when the 
engine is started, 


7. Install cover assembly screws. 
Tighten alternately and evenly. 
The torque specification is 10-15 
ft. lbs. 


8. Install filter on nipple. 


2-50 


MOUNTING—FLY WHEEL 


ENGINE 


a EL LL ee a ee eS SSS 


SECTION 2-G 


ENGINE MOUNTING ADJUSTMENT, FLYWHEEL 
REPLACEMENT, ENGINE BALANCING 


Paragraph Subject 


2-26 


2-26 ENGINE MOUNTING 
ADJUSTMENT 


The engine and transmission when 
properly aligned with the frame 
will rest in a normal position 
which does not impose any shear 
strain on the rubber mounting 
pads. 


Shims are installed in production 
to locate the transmission support 
between the frame rails with re- 
spect to the front engine mounts. 
For this reason it is important 
that the position of the support 
not be changed by the removal of 
Shims to move it side ways. 
Whenever it is necessary to re- 
move the support, the number and 
location of the shims at each end 
of the support should be noted so 
they may be reinstalled in the 
same location. 


The following procedure should be 
used when tightening mounts to 
obtain proper adjustment: 


1, Loosen exhaust pipe or pipes 
at exhaust manifolds, 


2. Loosen four engine mount to 
frame bolts. 


Engine Mounting Adjustment 
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3, Make sure that transmission 
Support to frame shims are in 
original position and tighten all 
support to frame rail, support 
to mount, and mount to rear 
bearing retainer bolts. See Fig- 
ure 2-44, 


4. Raise engine slightly to allow 
mounts to normalize, Lower en- 
gine and tighten engine mount to 
frame bolts. 


2-27 FLYWHEEL 
REPLACEMENT 


a. Replace Flywheel and Check 
Run-out 


1, Remove the transmission then 
remove the flywheel from the 
crankshaft flange. 


2. Inspect flywheel. If flywheel is 
cracked at crankshaft bolt holes, 
replace flywheel. 


3, Check for burrs around drilled 
holes in crankshaft flange and 
face of flywheel to be installed; 
remove any burrs with a mill file. 
Position flywheel so 3/8" locating 
hole in flywheel bolt hole circle 
is matched with locating hole in 


Flywheel Replacement 


Subject 


crankshaft. Install bolts and 
tighten evenly to 50-60 ft. lbs. 
torque, 


4. Mount Dial Indicator so that 
stem of indicator bears against 
the flat surface of flywheel. 


0. Turn flywheel, making sure 


that crankshaft end thrust is held 
in one direction, and note run-out 


of flywheel face. Run-out should 
not exceed .015", 


6. If run-out exceeds .015" at- 
tempt to correct by tapping high 
side of flywheel with mallet. If 
this does not correct run-out 
remove flywheel and check for 
burrs between flywheel and face 
of crankshaft flange. Remove 
burrs and recheck for run-out. 


7, If no burrs exist install a new 
flywheel and recheck run-out, If 
run-out still exceeds .015"' check 
run-out of rear face of crankshaft 
flange. 


8. After installation of transmis- 
sion, test for engine vibration, If 
vibration has been introduced by 
installation of new flywheel make 
correction as described in para- 
graph 2-27. 
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Subject Page Section Subject Page 
3-A Specifications and General 3-D FeUGL s PU ps «tae: ve. ial ee ee he Wee, en 32009 
IDDESCPIPLION: 26 a 6k GY we Se wt i oh, Se a 3-1 3-E Rochester 2-Barrel Carburetor . . 9 =39 
3-B Fuel System Trouble Diagnosis ... 3-17 3-F Rochester 4-Barrel Carburetor . . 3-41 
3-C Adjustments and Replacements 3-G Carter 4-Barrel Carburetor... . 3-53 
--Except in Pump and 3-H Carter Dual 4-Barrel Carburetors 3-61 
Carburetor Assemblies. ...... 3-20 
SECTION 3-A 
SPECIFICATIONS AND GENERAL DESCRIPTION 
CONTENTS OF SECTION 3-A 
Paragraph Subject Page Paragraph Subject Page 
3-1 Specifications, Fuel and 3-2 Description of Fuel System .... 3-8 
Exhaust Systems .......... 3-1 3-3 Description of Intake and 
Exhaust Systems ......... 3-9 
3-1 SPECIFICATIONS, FUEL AND EXHAUST SYSTEMS 
a. General Specifications 
Gasoline, Grade Required (with LeSabre 2-Barrel Carburetor Engine) .......-.+6.0-20+ee2e cc cee Regular 
Gasoline, Grade Required (Other Engines) .......-.c.cccceeesreese eer vr ves vevvvvves Premium 
Gasoline: Tank Capacity (Gale) gs amie. wee. herd a dae Rigs “et ee ee Bd Es ae ee a es Se Ee he cae A Ba SS 20 
Gasoline Gauge, Make:..and. “Ty peis< 5. :o. 0 ec cos ca ee i ae ee BS Ce is a a ee a ie ee Se A.C., Electric 
Puel Pump Make. and: “Type. ab vk Ae so ae ee pb Bh Geen gh BR ce Br Rap hs a ce eee Se Se RM EU A.C., Mechanical 
DPV Ci es eG SB Saye he RAE oe AOE. SO aid ee Rt a ks Teh et ea 2 ta ae, es dO ae ca Eccentric at Camshaft Sprocket 
Fuel Pump Pressure - At Carburetor Level, Pounds 
SOO SSIS 5 cs 6 eh foes ess ws Gor Gee es a ae Bh ABS: ER Sets act oat ee A Se ee He oe ae ek Ge 4 to 5 1/4 
BO L420: EME IMCS: . efit sa ap a cps Se cco a Se Ra he Hae SE A Oat hh, OR PR aE te gee alien td (... 4 3/4.to 6 1/2 
Fuel: Miter. WieGas Vines: gs. t-e eine £5 ae yice St. 5 ah ot, GE BE Ea dose a ee eg A.C., Can-Type Throw-Away 
Pypee Stangard, 5. 5 «8.26 be Be Se ee we Gee MS Be ee ek obtain ee. We ee ae et Se me ts GF-94 
VDes ‘AIP “CONGILIONCG | vx, a. se. i: Ku ete eds hood rs ee oe ee Se we th Be ES. Sols OE SS ROWS ES SS GF-96 
Puel Filter,-‘Im- Gas; Tank: wi. a wk ace Ewe We oe Ge ea FA Te & pe OS eS OG tS A AE SS eS Woven Plastic 
CAPrbuUretor,. Make & 9 .acue" ge Srw. Soo ae: nee oe oe a we a at Ae eA a ee Se Sw A ie, we Carter or Rochester 
TYPO, emcees Gis Yoxnes By cee ne pcan ooh fee oA U6 ctr AP aah Locate te, Meee Se wn AE Sin Duel ae ee eh ao ve de Wes Levee a a Aaa Me Be Downdraft 
DAT TOL: se. 6a eee ade th ee eo Woes, lew dy as Ae, Pe a ee a ee a ee a: es Be eo He aes 2, 4 or Dual 4 
Air Cleaner, Make and Type (Standard). ... 1... 2... ee eee weer ee we ewe A.C., Plastic Foam Element 
Air Cleaner, Make and Type (Riviera or Dual 4-Barrel).............0050202080-8 A.C., Paper Element 
Intake Manifold Heat - Type (300 Engine) ... 1... 2.2. 2 eee ee ee we ee ee wwe Hot Water Passage in Manifold 
Intake Manifold Heat--Type (401-425 Engines) .....-..-2-+--e--22e eee Hot Exhaust Passage in Manifold 
Thermostat Wind-Up @70 Degrees F., Valve Closed... 1. eee eee eee ee eee ewe eee ee ne 1/2 Turn 
TG: SPCC | y. e- o.o es Oey ae CH sao se Sak & Gove ee 300 Cu. In. 550 RPM, All Others 500 RPM (Add 50 RPM if Air Cond.) 


Air Conditioned Car (Air Conditioner Off) ........2.+-0-e.e.ee000- A er ee ee ae eee Add 50 RPM 
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ec. Rochester Carburetor Calibrations 


IMPORTANT: Calibrations are governed by the CODE number on the attached code tag. 


ROCHESTER 2-BARREL 


300 Eng 300 Eng. 
Items Syn. Trans Auto. Trans. 
Model Designation . 2... 2. 2 ee eee ee ee we eet ww ww wet we tw te 2 GC 2 GC 
Number Ot Barrels) ..2 & oo iw wae er a a Se ES Sel ee es aS 2 2 
Code Number, for Following Calibrations ............20.4-2e0ee0-. 7024047 7024046 
THEOUIe BOLe se: 4 eS. eae ae ee he ES: Bho Ee ee a St We 1 7/16" 1 7/16" 
Small Venturi <-s 20a & deere ood ace ae we eee eB HO Be eat & 1/8" 1/8" 
TAP Os VEMUURL, © secis, 6: gay Sak Se Sh aE GP a Rd ah. we we se be See: ote eke ra EG, We 1.178" 11/8" 
Main Metering Jet 
Production: . 2.855. 4:60 ie Se AA Re a Re: Be So ps as oo ee ie ee .054''-60° -053''-60 Sq. 
FUT Th CUES se 25 ae. a ci ae 5 a Ss ince. Wiehe HS: pad Eo SE BERS emis, He eS cae a .052''-60° -051''-60 Sq. 
NOTE: Use high Altitude Jets Above 3500 Feet. 
Idlé* Tube: REStriction. 2s 6-6 ee es es we Se ea A we So Se ald #69 #69 
Tole: Needle: (HOLE: sce te. co ve See ac a rae an a Da le Se eae is tae ee See ek #56 #56 
Spark:-HOles) << og oJ: eh a: eres at He aw: Be SS Sis So-ieh ee sStAtse sh es ae te 2-#55 1 1/8" 
Pump: Discharge HoOl6S= os. cc cose se see We eS a we a we 2-#71 2-#71 
Choke Restriction 
MYT C ts 28 ch er: fe: rece WR. Seta, Gy Soa ee a ta Sa Sv da tas hn is tee a ee tee a 2 hee ee #43 #43 
OUD CE. Sai a Bi eshte kes Se oe es A ne ee BR ar ar ee ae ee ee ee 1/8" 1/8" 
CHOKE Setling = a ous eaeice bow eke: a ee Be ee ew ae ee a ae Index 2 Notches Rich 
Choke: Corl ‘(Nomber = sees-e: w -6. Week. eS Se re BM ee BA ee 39 15 
Wea in. WEL VON 16, Sec 2250. ie SR se eee wee ae ae oR! ae. Re i hy Re Ee Ae Se ae BS #69 NONE 
Dome. VeENts. 6: 40305 - Br Se as Bee es ER Se Re, a eB AER CSS #70 #67 
Cluster “Top: Blee@d:\ i e's ae) a cee Sd Ja ei ae too ae Sa aie “eae Sa eke ea ae Re #64 #67 
Cluster Side Bleed <> 4:6: eS hoa OS Be Ee es ee a a a EES #69 #68 
Float “Level -Adwustment: ~.:- $5.5 3% & Bh ASE ee ee ae Se eee Se 2" 172° 
Float .Drop Adjustment s- 6s 4- S- ane) s6, 42 ae Rk A we Ba we ee: ee Se 129/32" 1 29/32" 
Pump Rod Adjustment (Outer Hole)... .....2.260 02 ee eee ewan ba 1, 11732" 
Choke: (Rod “Adjustment ss. se ah sage oe is. eairsey ww des Soe wh a ee ne Ge Ge te #60(.040"') #60(.040'') 
Past Jdle: (Gann NUIMDOrs see's es pe sd ae oe ak Bea Re“ oe A a ae aE 7026571 7017771 
Choke .Unloader Adjustment). 4 <¢-:6 4) a 6-6 Se We wR: ee ee Se ee Ae a RW eS #44(.085"') #44(.085"') 
Initial: Wale“ SOeCeCG: 5: a. 2 Gk eee Be Se a eae es te EG ase A, ce 3 Turns In 3 Turns In 
Pnrtial (Wale: Wixtur eo ie: <5. .4ae Sik eee ok. SE: ae, oe Be SS SS A Oe ee 1 Turn Out 1 Turn Out 
c. Rochester Carburetor Calibrations 
IMPORTANT: Calibrations are governed by the CODE number on the attached code tag. 
ROCHESTER 4-BARREL 
Hems 300 Eng. 300 Eng. 401 Eng. 
Syn. Trans. Auto. Trans. Auto. Trans: 
Model Designation: i: 6%. 0 ee os SS 4GC 4GC 4GC 
Number of Barrels: < <.6-..6.468 «< % eve See 8 4 4 4 
Code: NUMDECP =<. 4 <4: 66 WS as eS EER 7024045 7024044 7024040 
Primary Secondary Primary Secondary Primary Secondary 
Throttle “Bore -o: o.W ca: 6: hoe ws a ee RS 1 7/16" Lic" 1 7/16" 1 7/16" 19/16" 1 11/16" 
Shall Venturt ss a: a-te <e eater oe eee: Bek wee wR 1/8" 1/4" 1/8" 1/4" 1/4" 1/4" 
Laree: Venturi sc 208s eo Ses ek he we 1 1/8" 1 1/4" 1 1/8" 1 1/4" 11/8" 391 15/32" 
Main Metering Jets - Production ........ .054"-60° .065''-60° .053"-60° .065''-60° —.052"'-60° .080"'-60° 
Main Metering Jets - High Altitude. ...... .052"-60° .063''-60° .051'-60° .063''-60°  .049''-60° .077''-60° 


NOTE: Use high Altitude Kit above 3500 feet. 


Kit consists of Primary Jets, Secondary 
Jets, and a Power Piston Assembly. 
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c. Rochester Carburetor Calibrations (Continued) 


300 Eng. 300 Eng. 401 Eng. 
Items Syn. Trans. Auto. Trans. Auto. Trans. 
4GC 4GC 4GC 
4 4) 4 
Idle Tube Restriction ........4.2.-ee6-. #70 #72 #67 #72 #68 #64 
Idle Needle Hole .: «2s 26 see ee wa #55 #55 #55 
lst Idle Hole .......... erat se ta ECE RR se #67 #68 #68 
2nd. IGlG: HOle® os nec ve v8 a ee eS ee ee #67 #66 #68 
Sud Tdle HOle: 6. ains -o8 vaca ee ae eh > bocta #66 #66 #68 
4th Idle Hole ......... Soa dec ch. ke ee ek #66 #66 #67 
Spark: HOle® -ac%ce nine ae ee eS es we Se a aheG 2-#55 1 1/8" 1/8"' 
Pump Discharge Hole ............. 2-#71 2-#71 2-#71 
Choke Restriction - Inlet ........... #43 #43 3/16" 
Choke Restriction - Outlet .......... 1/8" 1/8" #4] 
Choke “Seteng@: sacs. a a. Se oh eos a Se See we te a Index 2 Notches Rich Index 
Choke’ Coil’ Number: 4.4. 6-40%- 4 «ee © SSS 10 10 30 
Primary Float Level Adjustment (Heel) .... 1 21/64" 1 21/64" 111/32" 
Primar oat Level Adjustment (Toe). .... | 197320. " 


Pump Rod Adjustment ............. 1-No. 1 Hole 7/8"'-No. 3 Hole -Center Hole 
Choke Rod Adjustment ...........4.6. #55 (.050"') #55(.050"') #69(.030"') 
Past Idle) Cam. a. %).3).0 a We a ee: ae ee 7026749 7026748 7026857 
Choke Piston Setting, Choke Closed. ..... Must Project 1/32" Must Project 1/32" Must Project 1/32" 
Choke Unloader Adjustment .......... #31(.120"'') #31(.120"') #31(.120") 
Secondary Contour Adjustment. ........ .030"' .030" .030"' 
Secondary Lockout Adjustment. ........ .015" 015" .015" 

Initial. Idle-Speed: 2:4. <>.s ah ge a Waste So eS 1 Turn In 1 Turn In 2 Turns In 
Initial Idle Mixture. ..........eeee. 1 1/2 Turns Out 1 1/2 Turns Out 1 1/2 Turns Out 


Fast Idle Speed in Drive (Hot, on Low Step) . . 600 RPM 600 RPM 600 RPM 
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Figure 3-2—Fuel System-Air Conditioned Rivieras 
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3-2 DESCRIPTION OF FUEL 
SYSTEM 


a. Gasoline Tank, Feed Pipe 
and Filter 


The gasoline tank is attached to 
the underbody in the kick-up area 
over the rear axle assembly (ex- 
cept Rivieras and estate wagons). 
The tank is attached directly by 
two bolts through the rear flange 
and two nuts at the front flange. 


The lower section of the gas tank 
filler is soldered into an opening 
at the left upper center of the 
tank. A separate upper section of 
the tank filler is fastened to the 
body by four bolts. The upper 
and lower sections of the filler 
are joined with a short hose and 
two clamps. The tank is vented 
at a special pipe rather than at 
the filler cap. This breather pipe 
extends from the upper center 
of the tank and has a rubber hose 
extending from it to an inverted 
U-shaped pipe fastened into the 
body. A _ positive sealing filler 
Cap is uSed. 


The tank outlet is located at the 
top right center of the tank. It 
consists of a combination fuel 
pick-up, filter, and gas gauge tank 
unit. The tank unit can be re- 
moved without lowering the gas 
tank by removing a special access 
hole cover in the trunk compart- 
ment (all except Rivieras and 
estate wagons). 


The fuel line is welded steel 
tubing with a terne coat outside 
and atin coat inside. Connections 
from the tank to the line and from 
the line to the fuel pump are made 
with synthetic rubber hose at- 
tached with spring clamps. 


A can-type throw-away fuel filter 
is located in the line between the 
fuel pump and the carburetor. 


In all air conditioner equipped 
Cars, a vapor by-pass system 
is installed. These cars have a 
special fuel filter which has a 
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metering outlet in the top. Any 
vapor which forms is bled off and 
returned to the gas tank through 
a separate line alongside the fuel 
Supply line. This system greatly 
reduces any possibility of vapor 
lock. See Figures 3-1 and 2. 


b. Fuel Pump, Carburetor, and 
Automatic Choke 


The fuel pump is mounted on the 
lower right side of the timing 
chain cover. It is actuated by a 
hardened, chrome-plated, stamped 
Steel eccentric mounted on the 
front side of the crankshaft 
sprocket. The pump is inverted, 
thereby placing it in a lower, 
cooler location. It has a built in 
air dome with a diaphragm to 
dampen out pulsations in fuel 
pressure. The construction and 
Operation of the pump are de- 
scribed in Section 3-D. 


c. Air Cleaner and Intake 
Silencer 


All engines (except Riviera and 
dual 4-barrel engineS are 
equipped with oil wetted polyur- 
ethane foam element air cleaners 
combined with intake silencers. 
The air cleaner removes abra- 
sive dust and dirt from the air 
before it enters the engine 
through the carburetor. The in- 
take silencer reduces to a very 
low level the roaring noise made 
by the air as it is drawn through 
the intake system. The cleaner 
and silencer also functions as a 
flame arrester in event of ‘‘back- 
fire’’ through the intake system. 


There are four basic air cleaner 
and silencer assemblies: one for 
two barrel carburetor cars, one 
for four barrel carburetor cars, 
one for Rivieras, and one for dual 
four barrel carburetor cars. See 
Figure 3-4. 


Standard four barrel carburetor 
air cleaners have two locating 
tabs which engage two projections 


on the carburetor air horn to lo- 
cate the large air inlet tube firm- 
ly in position about 15° to the 
right of the center line of the 
engine. 


Two barrel carburetor air clean- 
ers have neither a support brack- 
et nor locating tabs. Therefore 
it is important to securely tighten 
the wing nut by hand after locating 
the air cleaner on the carburetor 
to make sure the air cleaner re- 
mains Stationary. Proper loca- 
tion is with the intake pointed 
about 45° to left of the center line 
of the engine and with the word 


FOR RIVIERA ENGINE 


FOR DUAL 4-BARREL 


Figure 3-4—Air Cleaners and 
Silencer Assemblies 
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‘“FRONT’’ on the air cleaner for- 
ward. On power steering cars, 
the intake will be located about 
one inch to the rear of the power 
steering pump. 


The air cleaner (except for Rivi- 
eras and dual 4-barrels) has a 
washable plastic foam type ele- 
ment. It consists of a cylinder 
of polyurethane foam over a per- 
forated sheet metal supporting 
screen. This screen also acts as 
a flame arrester in case of a 
backfire. Riviera and dual 4- 
barrel air cleaners have a dis- 
posable dry type fiber element. 


d. Carburetor Throttle Control 
Linkage 


The carburetor throttle control 
linkage is designed to provide 
positive control of the throttle 
valves through their entire range 
without being affected by move- 
ment of the engine on its rubber 
mountings. See Figure 3-17. 


The accelerator pedal is mounted 
on two ball studs. Depressing the 
accelerator pedal causes the pedal 
to make a rolling contact with a 
roller on the throttle operating 
lever, forcing the lower part of 
the lever to pivot forward and 
down. The lever pivots in a bear- 
ing mounted on the body cowl. 
See Figure 3-17. 


As the lower part of the throttle 
Operating lever is pushed forward 
by the accelerator pedal, the up- 
per part of the lever is pulled 
rearward. This pulls the throttle 
rod rearward, causing the carbu- 
retor throttle lever to open the 
throttle valves. 


The return spring returns the 
throttle linkage to idle position 
whenever pressure is released 
from the accelerator pedal. See 
Figure 3-14. 


On automatic transmission cars, 
a dash pot is mounted in position 


to be contacted by an arm of the 
carburetor throttle lever as the 
throttle is closed. The dash pot 
cuShions the closing of the throt- 
tle valves to prevent engine stall- 
ing when the accelerator pedal is 
suddenly released. 


On all automatic transmission 
cars, a transmission detent 
Switch is mounted at the full 
throttle position of the carburetor 
throttle lever. When the throttle 
linkage is moved to wide open 
throttle position, the switch con- 
tacts are closed to cause the 
transmission to ‘‘downshift’’. On 
2-speed automatic transmission 
cars only, the switch also has a 
second set of contacts which 
close slightly before wide open 
throttle position to cause the 
stator blades in the transmission 
to ‘‘switch-the-pitch’’ to high 
performance angle. See Fig- 
ure 3-17. 


On 2-speed automatic transmis- 
sion cars only, an idle stator 
switch is mounted at the closed 
throttle position of the carburetor 
throttle lever. Whenever the 
throttle linkage returns to curb 
idle position, the switch contacts 
are closed to cause the stator 
blades to ‘‘switch-the-pitch’”’ to 
high angle. This reduces the 
transmission load on the engine 
at idle, thereby reducing the 
tendency of the car to creep. 
See Figure 3-17. 


Figure 3-5—Intake Manifold 
Distribution-401 and 
425 Engines 
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3-3 DESCRIPTION OF 
INTAKE AND EXHAUST 
SYSTEMS 


a. Intake Manifold Distribution 


A low-restriction, dual (2 section) 
intake manifold is bolted to the 
inner edges of both cylinder 
heads, where it connects with all 
inlet ports. The end branches of 
each section run at 90 degrees to 
the connecting middle branch, 
thereby forming a T-junction at 
the dividing point which assures a 
uniform division and distribution 
of fuel to all cylinder inlets. Each 
manifold section feeds four cyl- 
inders - two in each bank. See 
Figures 3-5, 6 and 7. 


The 2-barrel carburetor feeds 
One barrel into each section of 
its 2 port manifold. The 4-barrel 
carburetor feeds one primary and 
one Secondary barrel into each 
section of its 4 port manifold. 


b. Intake Manifold Heat—401 
and 425 Engines 


The intake manifold is heated and 
hot spots are provided at the T- 
junction dividing points by cross- 
over chambers cast along the 
outer walls of each end branch. 
These chambers connect to the 
two middle exhaust passages in 
each cylinder head. Hot spots 


Figure 3-6—Intake Manifold 
Distribution-300 Engine 
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Figure 3-7—Intake Manifold 
Distribution-Dual 4- 
Barrel Engine 


located at the dividing junctions 
aid in vaporizing the heavier par- 
ticles of fuel which are swept 
against the outer walls due to 
their greater momentum. The 
heated intake manifold also aids 
in obtaining a uniform fuel 
distribution. 


The intake manifold is heated by 
exhaust gaS crossover pasSages 
cast under the center section of 
the manifold. These passages 
connect to the two middle exhaust 
passages in each cylinder head. 
Exhaust heat is supplied directly 
to the carburetor mounting sur- 
face by two holes drilled from the 
mounting surface into the cross- 
over passages. The carburetors 
are designed to conduct this heat 
around the throttle valve area to 
reduce engine stalling due to car- 
buretor icing. 


A heat control valve with a bi- 
metal thermostat is located below 
the right exhaust manifold. See 
Figures 3-14 and 15. When the 
engine is cold and the thermostat 
closes the valve, the resulting 
back pressure in the manifold 
forces exhaust gas through the 
crossover passages in the intake 
manifold to the left exhaust mani- 
fold. As the engine warms up and 
the thermostat releases the valve, 
the flow of hot gas through the 
crossover chamber is reduced. 


ENGINE FUEL AND EXHAUST SYSTEMS 


Restricted openings in the metal 
intake manifold gaskets meter the 
flow of exhaust gases through the 
intake manifold when the engine 
is cold and the heat valve is 
closed. 


c. Intake Manifold Heat— 
300 Engine 


The aluminum intake manifold is 
heated by engine coolant which 
flows from the front of each head 
into the two front corners of the 
intake manifold. The coolant 
flows through a jacket along the 
lower level of the intake manifold 
to the rear of the manifold, then 
forward along the upper level 
of the manifold to the engine 
thermostat. Due to the superior 
heat transfer characteristics of 
aluminum plus the fact that the 
jacket Surrounds all branches of 
the intake manifold, the complete 
manifold is maintained at coolant 
temperature. No exhaust manifold 
valve or special exhaust passages 
are used. 


During engine warm-up, the cool- 
ant temperature is not high 
enough to cause the engine ther- 
mostat to open. However, a 
thermostat by-pass allows a 
Small amount of coolant to cir- 
culate continuously so that any 
heat available gets to the intake 
manifold. This heat helps prevent 
engine stalling due to carburetor 
icing. 


d. Exhaust Manifolds,Pipes, 
and Mufflers 


Each cylinder exhausts through an 
individual port into a separate 
branch of the exhaust manifold. 
This manifold, referred to as the 
double ‘‘Y’’ type, is designated to 
provide a separation of 270 de- 
grees crankshaft rotation between 
any two exhaust impulses in one 
branch of the manifold. This elim- 
ination of overlap within any given 
branch of the manifold permits 
valve timing that improves engine 
efficiency, minimizes exhaust 
valve burning, and effects more 


complete scavanging of exhaust 
gas from the cylinder. 


The right manifold contains the 
carburetor choke heat stove 
which consists of an alloy steel 
heating tube mounted in two 
drilled holes in the manifold. 
Heated air is drawn from the 
heat stove through an insulated 
pipe into the automatic choke 
housing. 


All front and center exhaust pipe 
assemblies are made up of two 
layers (inner and outer) of welded 
pipe. Rear exhaust pipes and tail 
pipes use Single layer pipe. The 
double layer pipe is used to muf- 
fle pipe ‘‘ring’’ which is set-up 
by the firing impulses of the in- 
dividual cylinders; the life of the 
pipe is also greatly increased. 


Most of the connections are of the 
ball joint type. These ball joints 
make for easy disconnection, con- 
nection, and alignment of the ex- 
haust system without damage to 
the parts. No gaskets are used in 
the entire exhaust system. Con- 
nection of the tail pipe to the 
muffler is made with a U-bolt and 
clamp. 


The muffler is of the oval-shaped, 
dynamic flow type having very low 
back pressure, It is double 
wrapped of heavy gauge galva- 
nized steel with a layer of asbes- 
tos placed between wrappings to 
aid in reduction of noise transfer 
and to prevent any ‘‘oil-canning”’ 
effect. The exhaust system is 
Supported by free hanging rubber- 
fabric mountings which permit 
free movement of the system but 
do not permit transfer of noise 
and vibration into the passenger 
compartment. 


e. Dual Exhaust System 

The dual exhaust system is op- 
tional on Series 46-4800 cars 
except estate wagons. Because of 
the different location of the gas 
tank on the estate wagons, dual 
exhaust cannot be installed on 
these models. Dual exhaust is 
standard on Riviera models. 
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A single muffler is placed cross- 
wise at the rear of the car. See 
Figures 3-11 and 12. The muffler 
has an inlet and an outlet on each 
end. Each side of the dual ex- 
haust system has a front exhaust 
pipe assembly having a resonator 
at the rear end, Each resonator 
is attached by a U-bolt and 
clamp. Each side has a short 
rear exhaust pipe just forward of 
the rear spring cross member. 
Each rear exhaust pipe is at- 
tached to the muffler inlet by a 
ball joint. A tail pipe is attached 
to each of the muffler outlets by 
a U-bolt and clamp. The muffler 
is supported by the rear exhaust 
pipe and tail pipe hangers. See 
Figures 3-11 and 12. Longer 
front and center exhaust pipes 
are used on the Series 4800 be- 
cause of their longer wheel base. 
Also longer tail pipes are re- 
quired on Series 4800 because of 
their longer rear overhang. 


The exhaust gases from each 
bank of cylinders pass through 
individual resonating chambers in 
the muffler and then enter one 
common chamber. This common 
mixing of gases increases muf- 
fler silencing ability and elim- 
inates the ‘‘cold side’’ muffler. 


f. Single Exhaust System 


The single exhaust system has the 
same construction features as the 
dual exhaust system. A smaller 
cross-wise muffler is used which 
has the inlet located on the right 
end and the outlet on the left end. 
See Figures 3-8, 9 and 10. 


The single exhaust system has a 
front exhaust pipe assembly con- 
Sisting of a branch pipe from each 
exhaust manifold welded together. 
A long center exhaust pipe ex- 
tends along the right side of the 
frame back to the rear exhaust 
pipe. The rear exhaust pipe ex- 
tends up over the rear axle along 
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the outside of the frame, then 
crosses over the side rail and 
goes down to the right end of the 
muffler. A short tail pipe ex- 
tends back from the left end of 
the muffler. All connections are 
ball joints except the tail pipe to 
muffler connection which is the 
U-bolt and clamp type. See Fig- 
ures 3-8, 9 and 10. 


A total of four hangers is used on 
the single exhaust system, the 
first located near the rear end of 
the center exhaust pipe, the sec- 
ond located near the muffler end 
of the rear exhaust pipe, the third 
at the muffler end of the tail pipe, 
and the last near the rear end of 
the tail pipe. 


None of the parts are inter- 
changeable between the single and 
dual exhaust systems except for 
some of the hangers. However, 
both right and left exhaust mani- 
folds are the same for single or 
dual exhaust cars. 
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3-4 HARD STARTING 


a. Improper Starting 
Technique 


Hard starting may be due to im- 
proper starting technique. If pos- 
sible, observe the owner’s method 
of starting; if not correct, suggest 
that he use the following pro- 
cedure. 


1. Place control lever in ‘‘P’’ or 
“N’’ position. Starter cannot be 
operated in any other position. 


2. Engine Cold. Depress accel- 
erator pedal to floor once and re- 
lease. This presets the automatic 
choke and throttle. 


Engine Warm. Hold accelerator 
pedal about 1/3 down. 


3. Turn ignition switch to 
““START’’ and release when en- 
gine Starts. As soon as the engine 
is running smoothly, ‘‘jab’’ the 
accelerator pedal to slow the en- 
gine down to warm-up Speed. 


If engine ‘‘floods’’, hold accel- 
erator to floor to open choke; 
then crank engine until it fires 
regularly. 


If engine has not been started for 
Several days, the carburetor may 
be dry due to evaporation. If en- 
gine does not start in normal 
time, depress accelerator pedal 
Several times to pump any fuel 
accumulated in bottom of carbu- 
retor into the engine. 


CONTENTS OF SECTION 3-B 


Hard Starting ............. 
Improper Engine Performance... . 
Excessive Fuel Consumption 


b. Improper Ignition 

Before attempting any correction 
in fuel system make certain that 
the battery and ignition system 
are in proper condition. See para- 
graphs 10-13 and 10-33. 


c. Improper Adjustment 
of Fast Idle Cam or 
Choke Unloader 


An incorrectly adjusted fast idle 
cam may not provide insufficient 
throttle opening and stalling will 
result. 


If the choke unloader goes into 
action too soon it may cause hard 
Starting when engine is cold. If 
choke unloader goes into action 
too late or not at all, it may cause 
hard starting when engine is 
flooded. See paragraph 3-17 
(Rochester 2-Bbl.), 3-21 (Carter), 
or 3-25 (Rochester 4-Bbl.). 


d. No Fuel at Carburetor 


No fuel may be delivered to car- 
buretor due to empty gasoline 
tank or stoppages in filters, 
strainers or feed hoses, or in- 
operative fuel pump. Test fuel 
supply as described in paragraph 
3-12. 


e. Improper Carburetor 
Adjustment 


Improper setting of carburetor 
idle needle valves may cause 


Stalling after starting. A high fuel 
level in float bowl will cause 
flooding and consequent hard 
starting. Adjust carburetor (par. 
3-8). 


f. Low Grade Gasoline 


Low grade gasoline is usually in- 
sufficiently volatile to provide 
easy starting in cold weather even 
though it may perform reasonably 
well after the engine is started 
and warmed up. A Change to high- 
er grade gasoline is the only 
remedy. 


g.- Volatile Gasoline 


In some parts of the country, 
gasoline are marketed which are 
very volatile and generally ad- 
vertised as ‘‘easy Starting gaso- 
lines.’’ Some of these fuels are 
so volatile they boil (commonly 
referred to as ‘‘percolation’’) in 
a carburetor bowl which is only 
normally warm, especially when 
the engine is shut off following 
a run. This overloads the mani- 
fold, resulting in an over rich 
mixture which may cauSe ‘‘de- 
layed’’ starting. 


Such gasolines are not necessary 
in a Buick Since the automatic 
choke has been designed and cali- 
brated to provide easy and posi- 
tive starting with fuels ofordinary 
volatility, but if the owner wishes 
to use volatile gasolines the auto- 
matic choke thermostat should be 
adjusted for a ‘‘lean’’ setting 
(par. 3-8), 
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3-5 IMPROPER ENGINE 
PERFORMANCE 


a. Engine Idles Too Fast 


A cold engine should operate on 
fast idle for two to five minutes 
depending on air temperature. 
At 32°F. the fast idle cam should 
move to slow idle position in 
approximately 1/2 to 3/4 mile of 
driving. At higher temperatures 
it should move to slow idle posi- 
tion in a correspondingly shorter 
distance. 


If the engine operates too long on 
the fast idle cam, check the choke 
thermostat setting (par. 3-8) and 
the fast idle adjustment. See 
paragraph 3-17 (Rochester 2- 
Bbl.), 3-21 (Rochester 4-Bbl.), 
or 3-25 (Carter). 


If engine idles faster than the 
Specified idle speed when off the 
fast idle cam, check throttle link- 
age for binding or weak return 
Spring and adjust throttle stop 
Screw (par. 3-8). This trouble 
can also be caused by a sticking 
choke or dash pot. 


b. Improper Idle and Low 
Speed Performance 


Rough idling and tendency to stall 
may be caused by idling speed set 
below the specified speed. Idle 
mixture may be wrong due to im- 
proper needle valve adjustment 
(par. 3-8). 


Rough idling, poor performance, 
and back firing at low speeds 
frequently originates in improper 
ignition. Check ignition system 
(par. 10-33). 


High fuel pump pressure will 
cause rough idling and poor low 
Speed performance (par. 3-12). 


An intake manifold air leak will 
cause rough idling and poor low 
speed performance. A manifold 
air leak produces a low, erratic 
reading on a vacuum gauge con- 
nected to the intake manifold. 
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Check for leaks at all pipe con- 
nections and check manifold joints 
with gasoline. 


When rough idling and poor low 
speed performance cannot be cor- 
rected by checks of carburetion 
and ignition mentioned above, 
check cylinder compression. 


Improper performance which is 
most noticeable at low speeds 
may be caused by sticking valves. 
Sticking valves may be caused by 
the use of low grade fuel or fuel 
that has been in storage too long. 
When a car is stored for any 
length of time, fuel should be 


drained from the tank, feed hoses, 


fuel pump, and carburetor in or- 


der to avoid gum formation. 


c. Improper High Speed 
Operation 


Roughness or poor performance 
above 22 MPH indicates faulty 
ignition (par. 10-33) or improper 
Settings in the high speed circuit 
of carburetor. Surging at high 
Speed may be caused by low fuel 
pump pressure (par. 3-12). 


With Rochester carburetors, 
surging at 75 to 80 MPH constant 
Speed indicates that the power jet 
is stopped up or the vacuum piston 
is sticking. 


If there is lack of power at top 
Speed, check throttle linkage to 
insure full throttle valve opening 
(par. 3-9). 


d. Excessive Detonation 
or Spark Knock 


Light detonation may occur when 
operating an automatic transmis- 
sion car in Drive with full throttle 
at low speed even when ignition 
timing is correct and proper fuel 
is used. This light detonation is 
normal and no attempt should be 
made to eliminate it by retarding 
the ignition timing, which would 
reduce economy and over-all 
performance. 


Heavy detonation may be caused 
by improper ignition timing (par. 
10-35), improper grade of fuel, 
or by an accumulation of carbon 
in combustion chambers. Series 
4400 cars with the low compres- 
sion engine may use regular fuel; 
all others require premium fuel 
because of their higher compres- 
sion ratios. 


Heavy detonation is injurious to 
any automotive engine. A car 
driven continuously under condi- 
tions and with fuels which produce 
heavy detonation will overheat and 
lose power, with the possibility of 
damage to pistons and bearings. 


3-6 EXCESSIVE FUEL 
CONSUMPTION 


Complaints of excessive fuel con- 
Sumption require a careful in- 
vestigation of owner driving 
habits and operating conditions as 
well as the mechanical conditions 
of the engine and fuel system; 
otherwise, much uSeless work 
may be done in an attempt to in- 
crease fuel economy. 


Driving habits which seriously af- 
fect fuel economy are: high speed 
driving, frequent and rapid ac- 
celeration, driving too long in a 
low speed range when getting un- 
der way, excessive idling while 
Standing. 


Operating conditions which ad- 
versely affect fuel economy are: 
excessive acceleration, frequent 
starts and stops, congested 
traffic, poor roads, hills and 
mountains, high winds, low tire 
pressures. 


High speed is the greatest con- 
tributor to low gas mileage. Air 
resistance increases as the 
square of the speed. For instance, 
a car going sixty miles an hour 
must overcome air resistance 
four times as great aS when going 
thirty miles an hour. At eighty 
miles an hour the resistance is 
over seven times as great as 
when going thirty miles an hour. 
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Over seventy-five per cent of the 
power required to drive a car 
eighty miles an hour is used in 
overcoming air resistance, while 
at thirty miles an hour only thirty 
per cent of the power required is 
used to overcome air resistance. 


Gas mileage records made by car 
owners never give a true picture 
of the efficiency of the engine fuel 
System since they include the ef- 
fects of driving habits and oper- 
ating conditions. Because of the 
wide variation in these conditions 
it is impossible to give average 
mileage figures for cars in gen- 
eral use; therefore, any investi- 
gation of a mileage complaint 
must be based on an accurate 
measurement of gasoline con- 
sumption per mile under proper 
test conditions. 


a. Gasoline Mileage Test 


A gas mileage test should be 
made with a 1/10th gallon gauge 
On a reasonably level road, at 
fixed speeds, without acceleration 
or deceleration. Test runs should 
be made in both directions over 
the same stretch of road to aver- 
age the effect of grades and wind 
resistance. Test runs made at 


20, 40 and 60 MPH will indicate 
the approximate efficiency of the 
low speed, high speed, and power 
systems of the carburetor and 
Show whether fuel consumption 
is actually abnormal. If a mileage 
test indicates that the fuel con- 
sumption is above normal, check 
the following items. 


1. Fuel Leaks. Check all gaso- 
line hose connections, fuel pump, 
gasOline filter, and carburetor 
bowl gasket. 


2. Tires. Check for low tire 
pressures (par. 1-1). 


3. Brakes. 
brakes, 


4. Ignition Timing--Spark Plugs. 


Late ignition timing causes loss 
of power and increases fuel con- 
sumption, (par. 10-35). Dirty or 
worn out spark plugs are wasteful 
of fuel (par. 10-36). 


0. Low Grade Gasoline. Use of 
gasoline of such low grade that 
ignition timing must be retarded 
to avoid excessive detonation will 
give very poor fuel economy. 


6. Exhaust Manifold Heat Valve. 
Check for sticking valve or im- 
proper setting of thermostat (par. 
3-7). 


Check for dragging 
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7. Air Cleaner. Check for dirty 
or clogged cleaner element. (Par. 
3-7). 


8. Automatic Choke. Check for 
Sticking choke valve and improper 
Setting of thermostat (par. 3-8), 


9. Valves. Check for sticking 
valves (par. 2-11). 


10. Fuel Pump. Check for ex- 
cessive fuel pump pressure (par. 
3-12). 


11. Carburetor Adjustment. 
Check idle adjustment (par. 3-8). 


For corrections to high speed and 
power systems, the carburetor 
must be removed and dis- 
assembled. 


b. Changing Carburetor 
Calibrations 


Under no circumstances should 
the jet sizes, metering rods and 
other calibrations of a carburetor 
be changed from factory specifi- 
cations. The calibrations given in 
paragraph 3-1 must be adhered 
to unless these are later changed 
by a bulletin issued from 
the Buick Factory Service 
Department. 
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SECTION 3-C 


ADJUSTMENTS AND REPLACEMENTS—EXCEPT IN PUMP 
AND CARBURETOR ASSEMBLIES 


Paragraph Subject 


3-7 Air Cleaner, Fuel Filter, 


Manifold Valve and Ventilator 


Valve Service 
3-8 
Choke Adjustments 


3-7 AIR CLEANER, FUEL 
FILTER, MANIFOLD 
VALVE AND 
VENTILATOR VALVE 
SERVICE 


a. Air Cleaner Service 


An air cleaner with a dirty ele- 
ment will restrict the air flow to 
the carburetor and cause a rich 
mixture at all speeds. The device 
will not properly remove dirt 
from the air and the dirt entering 
the engine will cause abnormal 
formation of carbon, sticking 
valves, and wear of piston rings 
and cylinder bores. 


Regular cleaning and inspection 
of the element at 12000 mile in- 
tervals (or more frequently in 
dusty territory) is necessary to 
prevent excessive engine wear 
and abnormal fuel consumption. 
The procedure for cleaning the 
air cleaner is given in paragraph 
1-1. 


b. Cleaning Fuel Filter 


The fuel filter is a can-type 
throw-away filter and is located 
in the line between the fuel pump 
and the carburetor. 


The filter element has a large 
filtering area. It is of fine enough 
material to assure that any parti- 
cles which pass through it are 
too small to interfere with the 
Operation of the float needle and 
Seat, and also too small to cause 
clogging of the smallest passages 


Carburetor Idle and Automatic 
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STANDARD FILTER 


AS) 


AIR CONDITIONER FILTER 


Figure 3-13—Can-Type Throw- 
Away Fuel Filters 


in the carburetor. This filter 
prevents the passage of water 
under ordinary conditions. The 
filter should be replaced every 
24000 miles for maximum filter- 
ing efficiency. See paragraph 1-1. 


After assembling the fuel filter, 
always start the engine and ob- 
serve the filter carefully to make 
sure that the clamps are _ not 
leaking. 


A woven plastic filter is located 
on the lower end of the fuel pickup 
pipe in the gas tank. This filter 
prevents dirt from entering the 
fuel line and also stops water un- 
less the filter becomes completely 
submerged in water. This filter 
is self cleaning and normally re- 
quires no maintenance. Fuel stop- 
page at this point indicates that 
the gas tank contains an abnormal 
amount of sediment or water; the 


Page Paragraph Subject Page 
3-9 Throttle Linkage Transmission 
Adjustments ............, 3-22 
® ee Bee 3-20 3-10 Replacement of Gas Tank or 
; Gas Gauge Tank Unit ...... 3-24 
ay a 3-22 


tank should therefore be removed 
and thoroughly cleaned. 


c. Cleaning Carburetor 
Gasoline Strainers 


Fine mesh strainers are located 
in some carburetors above each 
needle and seat. These strainers 
should seldom require cleaning 
because of the fuel filter which 
precedes them in the supply line. 
They should be inspected how- 
ever, if fuel supply at carburetor 
inlet is adequate but carburetor 
operation indicates lack of fuel. 


d. Freeing Up Sticking 
Exhaust Manifold Valve— 
401 and 425 Engines 
Lubricate the exhaust manifold 
flange shaft every 6000 miles 
(par. 1-1). 


Carbon or lead salt deposits 
around the valve shaft may cause 
the valve to stick or become slug- 
gish in operation. A valve stick- 
ing in the open position will cause 
slow engine warm up, excessive 
Spitting and sluggish engine op- 
eration when cold. A valve stick- 
ing in the closed position will 
cause overheating, loss of power, 
and hard starting when the engine 
is hot, and may also cause warped 
or cracked manifolds. Sticking in 
either position will adversely af- 
fect fuel economy. 


If the manifold heat control valve 
is sticking or Seized in the flange 
assembly, free it up by applying 
a good solvent such as ‘‘Buick 
Heat Trap  Lubricant’’ to the 
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valve shaft and bushings at both 
sides of the flange. Allow the 
solvent to soak for a few minutes, 
then work the valve by rotating 
the counterweight. Severe cases 
may be freed by tapping endwise 
on the shaft with a light hammer. 
After the shaft is free, another 
application of lubricant will as- 
Sure complete penetration of the 
Shaft bushings. 


e. Checking Manifold Valve 
Thermostat Setting— 
401 and 425 Engines 


The setting of the exhaust mani- 
fold valve thermostat may be 
checked when the engine is at 
room temperature of approxi- 
mately 70°F. Unhook the outer 
end of thermostat from anchor 
pin on the manifold and hold the 
valve in the closed position. To 
bring the end of thermostat to the 
anchor pin will then require ap- 
proximately 1/2 turn wind-up of 
the thermostat as shown in Figure 
3-14, 


The thermostat is not adjustable 
and should never be distorted or 
altered in any way as this will 
affect its calibration. If the ther- 
mostat does not have the proper 
setting, or is damaged, it should 
be replaced. 


Fully open and fully closed posi- 
tions of the exhaust manifold valve 
may be checked by the position of 
the heavy section of the manifold 
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Figure 3=14—Manifold Valve 
Thermostat Wind-Up 
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Figure 3-15—Manifold Heat Control 
Valve Positions 


valve weight. If the heavy section 
is to the rear and approximately 
45 degrees up, the valve is fully 
closed; if the heavy section is 
forward and approximately 45 de- 
grees up, the valve is fully open. 
See Figure 3-15. 


f. Positive Crankcase 
Ventilator System 
Service 


All cars have a positive crank- 
case ventilating system to help 
reduce air pollution and to pro- 
vide more complete scavenging of 
crankcase impurities. Ventilation 
air iS drawn in through the filter 
in the filler cap on the left rocker 
arm cover, down into the crank- 
case, across and up into the right 
rocker arm cover, up through the 
ventilator valve, through a hose, 
into the carburetor throttle body 
and into the intake manifold. In- 
take manifold vacuum draws any 
fumes from the crankcase to be 
burned in the engine. 
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When air flow through the carbu- 
retor is high, added air from the 
positive crankcase ventilating 
system has no noticeable effect on 
engine operation; however, at idle 
speed, air flow through the carbu- 
retor is so low that any large 
amount added by the ventilating 
System would upset the air-fuel 
mixture, causing rough idle. For 
this reason, a flow control valve 
is used which restricts the venti- 
lating system flow whenever in- 
take manifold vacuum is high. 


After a period of operation, the 
ventilator valve may become 
clogged, which reduces and finally 
stops all crankcase ventilation. 
An engine which is operated with- 
out any crankcase ventilation can 
be damaged seriously. Therefore, 
it iS important to replace the 
ventilator valve periodically (each 
time the engine oil filter is re- 
placed). CAUTION: If an engine 
is idling too slow or rough, this 
may be caused by a clogged venti- 
lator valve; therefore, never ad- 


first checking the crankcase 
ventilator check valve. 


With the crankcase ventilator 
system operating normally, about 
1/4 of the air used in the idle mix- 
ture is supplied through the venti- 
lator valve. Therefore, if the 
ventilator air is shut off, the idle 
speed will be noticeably slower. 
Check operation of the ventilator 
system as follows: 


1. Connect a reliable tachometer 
and adjust idle as specified. 


2. Squeeze-off crankcase venti- 
lator hose to stop all air flow. 


3. If idle speed drops 60 RPM 
Or more, crankcase ventilator 
System is okay. 


4. If idle speed drops less than 
60 RPM, ventilator system is 
probably partially clogged; install 
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Figure 3-16—Positive Crankcase 


Ventilator System~ 
300 Engine 


a new ventilator valve and recheck 
operation of system as described 
above. 


>. After installing a new venti- 
lator valve, always readjust 
engine idle. 


3-8 CARBURETOR IDLE 
AND AUTOMATIC 
CHOKE ADJUSTMENTS 


Carburetor adjustment should not 
be attempted until it is known that 
engine ignition and compression 
are in good order. Any attempt 
to adjust or alter the carburetor 
to compensate for faulty condi- 


tions elsewhere in items affecting 


engine performance will result 


in reduced fuel economy and 
overall performance. 


a. Idle Speed and 
Mixture Adjustments 


The positive crankcase ventilator 
valve should be checked as de- 
scribed in paragraph 3-7 before 
making carburetor adjustments, 
as this valve noticeably affects 
the air-fuel ratio at idle. 


1. Remove air cleaner. Connect 
a tachometer from distributor 
terminal of coil to ground. 


2. Start engine and run it at fast 
idle until upper radiator tank is 
hot and choke valve is wide open. 


CAUTION: Idle speed and mixture 
adjustments cannot be made sSat- 
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isfactorily with an abnormally hot 


engine. On any carburetor with 
a_ hot idle compensating valve, it 
is particularly important that idle 


adjustments be made at normal 


temperature so that this valve 
will be closed. 


3. On automatic transmission 
cars, place a block in front of a 
front wheel and apply parking 
brake firmly, then shift trans- 
mission into drive. 


4. Adjust throttle stop screw to 
set idle speed at 500 RPM (550 
with air conditioner). 


CAUTION: On Series 4400 auto- 
matic transmission cars, make 
sure that idle stator switch is 
closed while adjusting idle. 


See 
paragraph 3-9, c. 


>. Adjust idle mixture needles 
alternately to obtain highest ta- 
chometer reading. 


6. Readjust throttle stop screw 
to reduce idle speed to specifi- 
cations. If idle speed was reduced 
very much, readjust idle mixture 
needles slightly for highest ta- 
chometer reading and smoothest 
engine idle. 


7. If carburetor is equipped with 
a hot idle compensating valve, 
press a finger on valve to make 
sure it was closed. If idle speed 
drops, valve was open; readjust 
idle speed and mixture, making 
Sure valve remains closed. 


b. Automatic Choke 
Adjustments 


The choke thermostat is cali- 
brated to give satisfactory per- 
formance with regular blends of 
fuel when it is placed at the 
standard factory setting, which is 
listed in the specifications for 
each carburetor. 


When it is necessary to adjust the 
thermostat, loosen the housing or 
cover attaching screws and turn 
as required. 


Thermostat settings other than 
standard should be used only when 


the car is habitually operated on 
Special blends of fuel which do 
not give satisfactory warm-up 
performance with the standard 
Setting. A ‘‘Lean’’ setting may be 
required with highly volatile fuel 
which produces excessive loading 
Or rolling of engine on warm-up 
with the standard thermostat set- 
ting. A ‘‘Rich’’ setting should be 
used only when excessive spitting 
occurs On engine warm-up with 
the standard thermostat Setting. 
When making either a ‘‘Lean’’ or 
“‘Rich’’ setting, change one point 
at a time and test results with en- 
gine cold, until the desired per- 
formance is obtained. 


If the engine operates on fast idle 
too long after starting or else 
moves to slow idle too soon, or 
the choke unloader does not oper- 
ate properly, check the fast idle 
and choke unloader adjustments. 


3-9 THROTTLE LINKAGE 
AND TRANSMISSION 
SWITCH ADJUSTMENTS 


NOTE: Throttle linkage adjust- 


ment on dual 4-barrel cars is 
covered in paragraph 3-28. 


The procedure for adjusting the 
throttle linkage is identical on 
synchromesh and automatic 
transmission cars. On Series 
4400 automatic transmission 
cars, however, the throttle link- 
age also actuates two transmis- 
sion switches connected by wires 
to two solenoid valves located in- 
side the transmission. Series 46- 
47-4800 automatic transmission 
cars have only one transmission 
control switch. Whenever the 
throttle linkage is adjusted on an 
automatic transmission car, the 
transmission switches should also 
be checked and adjusted if 
necessary. 


a. Throttle Linkage 
Adjustment 


1. Remove air cleaner. Check 


throttle linkage for proper lubri- 


cation. Make sure that linkage 
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is free in all positions and that 
return spring fully closes the 
throttle, even though throttle is 
released very slowly. 


2. Unsnap front end of throttle 
operating rod from carburetor 
throttle lever. See Figure 3-17. 
While another man presses accel- 
erator pedal against floor mat, 
hold carburetor throttle lever in 
wide open position and hold throt- 
tle rod socket in alignment with 
ball on throttle lever. Socket 
must be approximately 1/16 inch 
(2 turns) short of ball. If adjust- 
ment is necessary, loosen lock 
nut, adjust throttle rod length as 
required, and retighten lock nut. 


3. With accelerator pedal re- 
leased, reinstall throttle rod on 
throttle lever. With accelerator 
pedal pressed again to floor mat, 
recheck throttle for wide open 
position. 
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b. Transmission Detent 
Switch Adjustment 
(Automatic Transmission 
Cars) 


On all automatic transmission 
cars, a transmission detent 
switch is mounted at the full 
throttle position of the carburetor 
throttle lever. When the throttle 
linkage is moved to wide open 
throttle position, the switch con- 
tacts are closed to cause the 
transmission to ‘‘downshift’’. 


On 2-speed automatic transmis- 
sion cars only, the switch also 
has a second set of contacts which 
close slightly before wide open 
throttle position to cause the 
stator blades in the transmission 


to ‘‘switch-the-pitch’’ to high 
performance angle. See Figures 
3-17 and 3-18. 
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To adjust either type of detent 
switch, hold carburetor at wide 
open throttle and adjust switch 
plunger so that it is approxi- 
mately .050 inch from bottom. 


c. Idle Stator Switch 
Adjustment (Automatic 
Transmission Cars) 


Used only with the 2-speed auto- 
matic transmission, this switch 
closes just before the throttle 
reaches slow idle position; this 
causes a solenoid valve in the 
transmission to operate, which, in 
turn, causes the stator blades to 
‘‘switch-the-pitch’”’ to high angle. 
This reduces the transmission 
load on the engine at idle, thereby 
reducing the tendency of the car 
to creep. See Figure 3-17. 


Before adjusting the idle stator 
Switch, engine idle speed and mix- 
ture must be adjusted. Adjust as 
follows: 
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Figure 3-17—Throttle Linkage and Transmission Control Switches-300 Engine 
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Figure 3-18—Throttle Linkage and Transmission Control Switch-401 and 425 Engines 


1. Normalize engine temperature; 
adjust engine idle speed and mix- 
ture. See paragraph 3-8. 


2. Shut engine off. Unplug idle 
stator switch connector and plug 
prods of a test light (such as 
Diode Test Light J-21008) into 
end of connector. 


3. Turn stator switch adjusting 
nut to back switch away from 
throttle lever until test light is 
out (switch open). 


4. Turn adjusting nut to move 
stator switch toward throttle lever 
until light just comes on, then 
turn ten flats (ten notches) in 
addition, to make sure switch al- 
ways closes at idle. 


9. Remove test light and recon- 
nect stator switch connector. 


d. Dash Pot Adjustment 
(3-Speed Automatic 
Transmission Cars) 


1. Loosen dash pot lock nut. 


2. With carburetor closed to curb 
idle position, rotate dash pot until 
plunger just touches _ throttle 
lever. Make a reference mark on 
dash pot, then rotate it 5 full 
turns toward throttle lever (de- 
pressing plunger). 


3. Retighten lock nut. 


3-10 REPLACEMENT OF 
GAS TANK OR GAS 
GAUGE TANK UNIT 


a. Description 


In all series of large cars, three 
different gas tanks are used, 
Series 4400-4600-4800 cars ex- 
cept estate wagons have a tank 
which is located in the kick-up 
area over the rear axle and is 
held in place with four bolts 
through the tank flange; estate 
wagons have a different tank which 
is located to the rear of the single 
exhaust system muffler and is 
held in place with two straps. Ri- 
vieras have a different tank which 


has the filler located in the rear 
center. 


A total of six different tank units 
are required, because, if the car 
is equipped with air conditioning, 
the tank unit must have two pipes 
- the feed pipe and a vapor return 


pipe. 


b. Removing and Installing 
Gas Gauge Tank Unit 
(Except Station Wagons 
and Rivieras) 


It is not necessary to remove the 
gas tank to replace the tank unit 
as there is an access hole in the 
trunk shelf through which the tank 
unit can be removed. Remove the 
unit as follows: 


1. Remove spare tire and wheel. 


2, Remove access hole cover 
screws and pry up access cover, 


3. Disconnect gas hose or hoses. 
Disconnect wire. Remove tank 
unit retaining screws and remove 
tank unit. 
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4, Install new tank unit and gasket 
in reverse order of above steps. 
Make sure access hole cover has 
sealing compound around the edge 
for a water-tight seal. 


c. Removing Gasoline Tank 
(Except Estate Wagons 
and Rivieras) 


1, Siphon gasoline from tank. A 
convenient way is to disconnect 
rubber hose from forward end of 
steel line along right frame side 
rail. Then slip siphon hose over 
end of steel line. 


2. Remove muffler - tail pipe 
assembly as a unit. 


3. Loosen bolt in right end of 
track bar. Remove bolt from left 
end of track bar and push left end 
of track bar down out of the way. 


4, Remove three _ bolts which 
fasten right end of track bar 
cross member to frame, Remove 
track bar cross member from 
car. 


9. Disconnect breather hose from 
breather U-tube in body near up- 
per left side of tank. 


6. Disconnect tank filler by slid- 
ing filler pipe up until clear of 
gas tank. See Figure 3-19. 

7. Disconnect gas gauge wire at 


connector over right frame side 
rail, 


8. Disconnect gas tank hose from 
rear end of steel line along right 
frame side rail, 


9. Remove two nuts from front 
edge of tank and two bolts from 
rear edge of tank. Lower tank. 


d. Installing Gasoline Tank 
(Except Estate Wagons 
and Rivieras) 


1. Install gas gauge tank unit in 
tank, Connect gas hose and gas 
gauge wire to tank unit. Connect 
breather hose at upper left side 
of tank. 


2, Raise gas tank into position, 
Install two bolts in rear edge of 
tank and two nuts on studs at front 
edge of tank. 


3. Connect gas tank hose to rear 
end of steel line. 


4, Connect gas gauge wire at 
connector over right frame side 
rail, 


5. Clean and oil lower 2 inches 
of filler pipe. Connect tank filler 
by sliding filler pipe down into 
‘‘O”’ ring Seal in tank neck. 


6. Connect breather hose to for- 
ward breather tube. 


7. Fasten right end of track bar 
cross member loosely to frame. 


8, Install large bolt through left 
end of track bar cross member. 


Tighten right end of cross 
member to frame bolts to 50 ft. 
lbs. Tighten track bar bolts to 
100 ft. lbs, 


CAUTION: Car must be at trim 
height while tightening track bar 
bolts so that rubber bushings will 


be in a neutral position. 


9, Install muffler - 
assembly. 


tail pipe 


10. Lower car and check gas 
gauge for correct empty reading. 


11, Fill gas tank and again check 
gauge reading. Check for gasoline 
leaks, 


e. Removing and Installing 
Gasoline Tank (Estate 
Wagons and Rivieras) 


Estate wagon and Riviera gasoline 
tanks are located in a completely 
different location - to the rear of 
the muffler. See Figure 3-20 or 
21. Therefore, it is not necessary 
to remove any other parts before 
removing the gas tank. The tank 
is held in place by two straps and 
two nuts. 


On the estate wagon or Riviera, 
the gasoline tank must be lowered 
to remove and install a gas gauge 
tank unit. 
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3-11 Description and Operation of 


Type HE Fuel Pump 


3-11 DESCRIPTION AND 
OPERATION OF TYPE 
HE FUEL PUMP 


a. Description of Pump 


An AC Type HE fuel pump is used 
on all engines. The pump assem- 
bly is mounted on the right side 
of the timing chain cover in an 
inverted position, and the pump 
rocker arm is actuated by an ec- 
centric mounted on front side of 
the camshaft sprocket. 


The fuel pump has a built-in air 
dome with a diaphragm to dampen 
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out pulsations in the fuel stream, 
It is a diaphragm type pump and 
is actuated by the rocker arm 
through a link and a pull rod. See 
Figure 3-22. 


b. Operation of Fuel Pump 


The fuel pump draws gasoline 
from the tank and supplies it to 
the carburetor in sufficient quan- 
tity to meet engine requirements 
under all operating conditions. 
The principle parts of the fuel 
section are shown in Figure 3-22. 


The rocker arm spring holds the 


LINK CVS 
Le ROCKER ARM PIN 
>.<" .@. x 


rocker arm in constant contact 
with the eccentric on the engine 
camshaft sprocket so that the 
rocker arm swings up and down 
as the camshaft rotates. As the 
arm swings downward, it bears 
against a shoulder on the link 
which is pivoted on the rocker 
arm pin. The link swings up- 
wards, thereby pulling the fuel 
diaphragm upward by means of 
the connecting pull rod. 


Upward movement of the fuel dia- 
phragm compresses the dia- 
phragm spring and also creates 
a vacuum in the fuel chamber 
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Figure 3-22—Type HE Fuel Pump 
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under the diaphragm. The vacuum 
causes the outlet valve to close 
and causes fuel from the gasoline 
tank to enter the fuel chamber 
through the inlet valve. 


As the rotating eccentric permits 
the rocker arm to Swing upward, 
the arm releases the fuel link; 
it cannot move the link downward. 
The compressed diaphragm spring 
then exerts pressure on the 
diaphragm and the fuel in the 
chamber below diaphragm. This 
pressure closes the inlet valve 
and forces fuel out through the 
outlet valve to the carburetor. 


Since the fuel diaphragm is moved 
downward only by the diaphragm 
spring, the pump delivers fuel to 
the carburetor only when the 
pressure in the outlet line is less 
than the pressure maintained by 
the diaphragm spring. This con- 
dition arises when the carburetor 
float needle valve is not seated 
and the fuel passage from the 
pump into the carburetor float 
chamber is open. When the nee- 
dle valve is closed and held in 
place by the pressure of the fuel 
on the float, the pump builds up 
pressure in fuel chamber until it 
overcomes the pressure of the 
diaphragm spring. This pressure 
results in almost complete stop- 
page of diaphragm movement until 
more fuel is needed. 


The air dome with diaphragm in 
the bottom of fuel pump provides 
a pocket in which fuel under pres- 
sure can compress a certain vol- 
ume of air. When the pressure is 
relieved (pump on suction stroke) 
the pocket of compressed air 
pushes the fuel on to its destina- 
tion. The air dome minimizes 
flow variations experienced with 
two-cycle pump stroke and in- 
creases the pump output. 


3-12 FUEL PUMP 
INSPECTION AND 
TEST 


If the fuel system is suspected 
of delivering an improper amount 


of fuel to the carburetor, it should 
be inspected and tested on the 
engine, as follows: 


a. Inspection of Fuel System 


1, Make certain that there is 
gasoline in the tank, 


2. Clean the gasoline filter 
(par, 3-7). 


3. With engine running, inspect 
for leaks at all gasoline feed hose 
connections at gasoline tank, fuel 
pump, and carburetor. Tighten 
any loose connections, Inspect all 
hoses for flattening or kinks 
which would restrict the flow of 
fuel. Air leaks or restrictions on 


suction side of fuel pump will 
seriously affect pump output, 


4. Inspect for leaks at fuel pump 
diaphragm flange. To correct, 
tighten cover screws alternately 
and securely, 


0. Disconnect feed pipe at car- 
buretor. Ground distributor ter- 
minal of coil with jumper wire 
so that engine can be cranked 
without firing. Place suitable con- 
tainer at end of pipe and crank 
engine a few revolutions. If no 
gasoline, or only a little flows 
from pipe, the feed line is clogged 
or fuel pump is inoperative. Be- 
fore condemning the fuel pump, 
disconnect feed lines at pump and 
blow through them with air hose 
to make sure that they are clear. 


6. If gasoline flows in good vol- 
ume from pipe at carburetor it 
may be assumed that the fuel 
pump and feed line are okay; 
however, it is advisable to make 
the following ‘‘static pressure’’ 
test to make certain that fuel 
pump is operating within specified 
pressure limits, 


b. Fuel Pump Pressure Test 


1. Disconnect gasoline pipe at 
carburetor and connect a suitable 
pressure gauge to pipe at car- 
buretor height. 


2, Start engine and check pres- 
sure with engine running at slow 
idle speed. If pressure is not 
between 4 and 6-1/2 pounds, pump 
should be removed for repairs 
(par. 3-13), 


NOTE: If pressure gauge is at 


pump height instead of at car- 


buretor height, the pressure 
should be 1/2 pound higher. 


3-13 FUEL PUMP REPAIRS 


There are two service kits avail- 
able: 1. The diaphragm kit con- 
sisting of diaphragm, valves, and 
oil seal. This kit is used for 
overhauling low mileage pumps. 
2. The repair kit consisting of 
all moving and wearing parts ex- 
cept the rocker arm, This kit is 
used for overhauling high mileage 
pumps. However, if a casting is 
damaged or the rocker arm is 
badly worn, it is advisable to 
replace the pump rather than at- 
tempt repairing it. 


After removal of pump from en- 
gine and before disassembly is 
started, plug all openings and 
thoroughly wash exterior of pump 
with cleaning solvent to remove 
all dirt and grease. 


a. Disassembly of Fuel Pump 


NOTE: For instructions on the 


disassembly and assembly of the 
fuel pump on the 300 engine, see 


paragraph 3-13 of the Buick 
Special Chassis Service Manual, 


1, Mark edges of fuel cover and 
pump body with file so that cover 
may be reinstalled in its original 
position on body. See Figure 3-23. 


2. Remove all fuel cover screws 
and separate cover from pump 
body. If cover sticks to body, rap 
with soft mallet - do not pry be- 
tween parts with a screwdriver. 
3, Remove pulsator cover and di- 


aphragm from fuel cover. Scrape 
out burrs produced by staking 
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Figure 3-23—Location of Pump Parts 


valves and drive both valves and 
gaskets from cover. 


4, Block pull rod link in position 
farthest toward diaphragm by 
jamming a thin tool between link 
and pump body. Depress dia- 
phragm very lightly until blocked 
link just touches end of slot in 
pull rod. Then tilt diaphragm 
away from body mounting flange, 
apply a heavy side pressure on 
pull rod away from mounting 
flange, and while still applying 
this pressure, tilt diaphragm 
toward mounting flange to unhook 
pull rod from link. Remove dia- 
phragm and spring from pump 
body. 


2. scrape out burrs produced by 
staking and pry out oil seal and 
retainer using end of a round rod 
just smaller in diameter than re- 
tainer hole (3/8" rod). 


b. Removal of Rocker Arm 
and Link 


To install a diaphragm kit, it 
is not necessary to remove the 
rocker arm pin, However, when 
overhauling a high mileage pump, 
it is advisable to use the repair 
kit which contains a rocker arm 
pin and a link. Remove as follows: 


1. File or grind riveted end of 
rocker arm pin flush with steel 
washer, or cut off end with a 
3/8" drill. Then drive pin out 
with a drift punch and hammer, 


2, Remove rocker arm, rocker 
arm spring, and link from pump 
body. 


c. Inspection of Pump Parts 


1. Clean and rinse all parts to 
be reused in solvent. Blow out all 
passages with air hose. 


2. Inspect pump body and fuel 
cover for cracks, breakage, or 
distorted flanges. Examine screw 
holes for stripped or crossed 
threads, 


3. Inspect rocker arm for wear 
at pad and at point of contact with 
link. Check for excessive rocker 
arm side-play due to wear on 
rocker arm pin. 


4. If a damaged casting or a 
badly worn rocker arm is found, 
it is advisable to discard old 
parts and install a new fuel pump. 


d. Assembly of Fuel Pump 


When overhauling pump, always 
use all new parts in kit as amount 
of wear of these parts cannot be 
determined visually. 


1. If rocker arm and link were 
removed (subpar. b above), place 
new rocker arm spring and link 
in position in pump body with 
rocker arm and use a slightly 
undersize rod through pin hole to 
line them up. See Figure 3-24, 
Drive new rocker arm pin through 
body, forcing lineup rod ahead of 
it. Install new steel washer over 
small end of rocker arm pin, 
support head of pin on a suitable 
steel block, and peen small end of 
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Figure 3-24—Diaphragm Assembly 


pin to retain washer and pin in 
place. 


2. Install new oil seal in retainer 
and drive retainer into body with 
flat end of a rod 7/8" in diameter. 
Stake body in four places around 
retainer, 


3. Block link in position farthest 
toward diaphragm by jamming a 
thin tool between link and pump 
body. Place diaphragm spring in 
body, place cup shaped spring 
retainer on end of spring, then 
push diaphragm pull rod through 
these parts with flat of rod at 90 
degrees to link in body. Hook pull 
rod over end of link. 


4. Place a new gasket in each 
valve seat in fuel cover. Place 
valve in seat nearest ‘‘IN’’ con- 
nector with spring cage facing up. 
Place other valve in outlet valve 
Seat with spring cage down. 


Do. Seat valves firmly against gas- 
kets and stake cover in four 
places around edge of each valve. 


6. Install new pulsator diaphragm 
and cover on fuel cover and 
tighten screws securely. 


7. Place fuel cover in position 
so that file marks on cover and 
pump body are in line and install 
all cover screws and lock wash- 
ers until screws just engage lock 
washers. Be sure that screws 


pass_ through holes in diaphragm 
without chewing fabric. 


8. Tighten screws alternately and 
evenly until all screws are tight. 


e. Testing Repaired Fuel Pump 


Bench tests of the fuel pump 
require equipment which is not 
available in most service organi- 
zations; therefore, tests must be 
made after installation of the 
pump on an engine. Test the 
fuel pump as described in par- 
agraph 3-12. 
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3-15 
Inspection of Rochester 
2-Barrel| Carburetor 


DESCRIPTION AND 
OPERATION OF 
ROCHESTER 2- 
BARREL CARBURETOR 


a. General Description 


The Rochester Model 2GC carbu- 
retor is of the side bowl design. 
While not interchangeable, the 
carburetors used on automatic 
and standard transmission cars 
are basically the same, and the 
description and service opera- 
tions are identical. The only dif- 
ference is in some of the internal 
calibrations. The carburetor float 
bowl is located forward of the 
main bores of the carburetor. 
The carburetor is compact in de- 
sign in that all of the fuel meter- 
ing is centrally located. See 
Figure 3-25. 
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Figure 3-25—Rochester 2GC Carburetor 
Assembly-300 Engine 


Description and Operation of 
Rochester 2-Barrel Carburetor . . 
Disassembly, Cleaning and 


CONTENTS OF SECTION 3-E 


Page Paragraph Subject Page 
3-16 Assembly of Rochester 
3-32 2-Barrel Carburetor ....... 3-38 
3-17 External Adjustment of 
Rochester 2-Barrel 
Saat 3-37 Carburetor. ..........e4.. 3-40 


This carburetor uses a calibrated 
cluster design, which places ina 


removable assembly, the main 
well tubes, idle tubes, mixture 
passages, air bleeds and pump 


jets. This cluster can easily be 
removed for cleaning and inspec- 
tion purposes. The cluster fits 
on a flat portion of the carburetor 
bowl in front of the main venturi 
with a gasket underneath. See 
Figure 3-26. The idle and main 
well tubes are permanently in- 
stalled in the cluster body by 
means of a precision pressed fit 
and, therefore, cannot be serv- 
iced separately. The main noz- 
zles and idle tubes are suspended 
in the fuel in the main wells of 
the float bowl. 


The main metering jets are of the 
fixed type. Metering calibration 
is accomplished through a system 
of calibrated air bleeds which 
give the correct air/fuel mixtures 
throughout all operational ranges. 


The Rochester Model 2GC carbu- 
retor employs the use of a vac- 
uum operated power system for 
extra power when needed. Power 
mixtures are regulated by drop 
in engine manifold vacuum re- 
gardless of the degree of throttle 
opening. Thereby, additional fuel 
can be supplied for power mix- 
tures according to the engine 
demands. 


Figure 3-26—Main Body Parts 


The pump system has a vented 
type pump plunger. This is ac- 
complished by means of a vapor 
vent ball in the pump plunger 
head. By venting the pump 
plunger, any fuel vapors which 
form in the pump well are vented 
to the fuel bowl during ‘‘hot’’ 
engine operation. This insures 
that the pump well and passages 
will be primed with solid fuel at 
all times, thereby improving ac- 
celerator pump action. 


The carburetor is internally 
vented through a hole in the air 
horn and is’ externally vented 
through a capped vent hole lo- 
cated in the center of the carbu- 
retor air horn just above the float 
bowl. 

Adjustments have been made as 


simple as possible. They consist 
of idle, float level, float drop, 
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Figure 3-27—Float System 


pump, fast idle, choke, choke rod 
and choke unloader adjustments 
only. 


Incorporated in the Rochester 
Model 2GC carburetor are six 
basic systems. They are Float, 
Low Speed, Main Metering, Pow- 
er, Accelerating and Choke sys- 
tems. The following explanation 
and illustrations show that each 
system operates to provide effi- 
cient carburetion through all 
operating conditions. 
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b. Operation of Float System 


The float system controls the 
level of the fuel in the carburetor 
fuel bowl. Fuel level is very im- 
portant because it must be main- 
tained to give proper metering 
through all operating ranges. 


Fuel entering the carburetor 
must first pass through the inlet 
screen, by the inlet needle seat, 
then past the float needle, into the 
float bowl; flow continues until the 
fuel level raises the float to a 
position where it closes the float 
valve. As fuel is used from the 
carburetor bowl the float drops, 
moving the float needle off its 
seat and replenishing the fuel in 
the bowl, thereby keeping the fuel 
level constant. See Figure 3-27. 


A float tang located at the rear of 
the float arm between the float 
hangers prevents the float assem- 
bly from moving too far down- 
ward, but allows the float 
assembly to move down far 
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Fioure 3-28—Low Speed System 


enough for maximum fuel flow 
into the carburetor bowl. A float 
needle pull clip connecting the 
float arm to the needle valve 
keeps the needle from sticking 
closed in the seat, which may be 
caused by dirt or gum formation. 


An external vent located on the 
top of the carburetor air horn 
vents any fuel vapors which may 
form in the float bowl to the out- 
Side atmosphere during periods 
of hot engine operation. This 
helps prevent poor hot engine 
idling and hard hot engine 
starting. 


c. Operation of Idle 
(Low Speed) System 


During engine idle operation, air 
flow through the carburetor ven- 
turi is very low and is not great 
enough to cause fuel to flow from 
the main discharge nozzles. 
Therefore, the idle system is 
used to provide the proper mix- 
ture ratios required during idle 
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and low speed operation of the 
engine. 


The idle system consists of the 
idle tubes, idle passages, idle 
air bleeds, idle adjustment 
needles, off-idle discharge slots 
and the idle adjusting needle 
holes. 


In idle speed position, each throt- 
tle valve is slightly open, allowing 
a small amount of air to pass be- 
tween the wall of the carburetor 
bore and the edge of the throttle 
valve. Since there is not enough 
air flow for venturi action, the 
fuel is made to flow by the appli- 
cation of vacuum (low pressure) 
directly through the idle system 
to the fuel in the carburetor bowl. 
See Figure 3-28. 


Fuel from the float bowl passes 
through each main metering jet 
into the main well where it is 
metered by the orifice at the 
lower end of the idle tube. It then 
passes up the idle tube and is 
mixed with air at the top of the 
idle tube by two calibrated idle 
air bleeds. The air/fuel mixture 
then passes down through a cali- 
brated restriction into a vertical 
passage past a third idle bleed to 
the idle port located just above 
each closed throttle valve. Here 
the mixture is again bled with air 
and then moves down to the idle 
needle hole where it combines 
with air by-passing the slightly 
open throttle valve. The idle mix- 
ture needle controls the amount 
of fuel mixture which enters the 
carburetor bore at curb idle po- 
sition of the throttle valve. 


As the throttle valve is opened 
further, more and more of the 
idle port is exposed to manifold 
vacuum, This port supplies addi- 
tional fuel mixture for off-idle 
engine requirements. 


On all air conditioner equipped 
cars, a special thermostatic air 
valve is added in the hole in the 
rear side of the throttle body. 
This valve is designed to com- 
pensate for loss of engine RPM 


while idling under very hot oper- 
ating conditions. When the under- 
hood temperature rises beyond a 
certain point, the calibrated ther- 
mostatic spring opens the valve. 
This allows additional air to flow 
in below the throttle valves. At 
normal operating temperatures, 
the valve should be closed. The 
valve cannot be adjusted or re- 
paired; therefore, a faulty valve 
must be replaced. 


d. Operation of Main 
Metering (High Speed) 
System 


As the throttle valve continues to 
open, the edge of the throttle 
valve is gradually moved away 
from the wall of the carburetor 
bore, reducing the vacuum so that 
the discharge of fuel mixture at 
the idle needle hole and off-idle 
port gradually diminishes. 


With the increased throttle open- 
ing, there is increased velocity 
in the venturi system. This 
causes a drop in pressure in the 
large venturi which is increased 
many times in the small venturi. 
Since the low pressure (high vac- 
uum) is now in the small venturi, 
fuel will flow in the following 
manner: 


Fuel from the float bowl passes 
through the main metering jets 
into the main well and rises in the 
main well tubes. Air entering the 
main well through the main well 
bleeds is mixed with fuel through 
calibrated holes in the main well 
tube. The mixture then moves up 
and out of the discharge nozzle 
into a channel where more air is 
added. The mixture travels down 
through the channel to the small 
venturi where it is delivered to 
the air stream and then to the 
intake manifold. See Figure 3-29. 


e. Operation of Power System 


To achieve the proper mixtures 
required when more power is de- 
sired or for extreme high speed 
driving, a vacuum operated power 


piston in the air horn and a power 
valve located in the bottom of the 
float bowl are used. Through a 
connecting vacuum passage from 
the base of the carburetor to the 
power piston cylinder in the air 
horn, the power piston is exposed 
to manifold vacuum at all times. 
See Figure 3-30. 


During idle and part throttle op- 
eration, the relatively high vac- 
uum holds the power piston up 
against spring tension and the 
power valve remains closed. 


Increase in engine load lowers 
the manifold vacuum. When it has 
dropped sufficiently the power 
piston spring overcomes the up- 
ward vacuum pull and the power 
piston moves downward, opening 
the power valve to allow addition- 
al fuel to flow through calibrated 
restrictions into the main well. 


As the engine load decreases, the 
resulting higher vacuum over- 
comes the spring tension on the 
power piston and raises the power 
piston closing the power valve. 


A 2-stage power valve is used. 
In the first stage, fuel is metered 
by the valve itself. This stage is 
used for light power loads. On 
heavy power loads the valve is 
fully opened to the second stage, 
and in this location the power 
valve allows the fuel to be me- 
tered by the power restrictions in 
the fuel channel located in the 
bottom of the fuel bowl. 


It will be noted that the power 
piston cavity in the carburetor air 
horn is connected to the main air 
flow passage by a vacuum relief 
passage. It is the purpose of this 
passage to prevent the transfer of 
vacuum acting on the piston from 
acting also on the top of the fuel 
in the float bowl. Any leakage of 
air past the upper grooves of the 
piston will be compensated for by 
this relief passage and will not 
affect carburetor metering. 
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Figure 3-30—Power System 


f. Operation of Accelerating 
System 


When the throttle valve is opened 
rapidly, the air flow and manifold 
vacuum change almost instantane- 
ously, while the heavier fuel tends 
to lag behind causing a momen- 
tary leanness. The accelerator 
pump provides the fuel necessary 
for smooth operation on rapid 
acceleration. 


Fuel for acceleration is supplied 
by a double-spring loaded pump 
plunger. The top and _ bottom 
springs combine to move the 
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Figure 3-29—High Speed System 


plunger so that a smooth, sus- 
tained charge of fuel is delivered 
for acceleration. 


Fuel is drawn into the pump well 
through the inlet ball check on the 
intake stroke of the pump plunger 
(upward stroke). See Figure 3-31. 


Downward motion of the pump 
plunger seats the inlet ball check 
and forces the fuel through the 
discharge passage where it un- 
seats the pump discharge ball and 
then passes on through to the 
pump jets where it sprays into 
the venturi. 


The ball check located in the 
pump plunger head serves as a 
vapor vent for the pump well. 
Without this vent, vapor pressure 
in the pump well might force fuel 
from the pump system into the 
engine manifold causing hard 
starting when the engine is hot. 


There is an inner hole in the 
pump lever to provide a richer 
pump adjustment for extreme cold 
temperature conditions. This in- 
ner hole should be used only when 
low temperature hesitation in- 
dicates a too lean pump Setting. 
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Figure 3-31—Accelerating 
Pump System 


The pump discharge ball check in 
the accelerator pump passage 
prevents any pullover or dis- 
charge of fuel from the pump 
nozzles when the accelerator 
pump is inoperative. 


g. Operation of 
Choke System 


A new type water heated choke 
system is used. Instead of using 
hot air from the exhaust mani- 
fold to heat the choke thermo- 
static coil, heat from the engine 
hot water is used. The engine 
water heat is circulated directly 
from the engine to a chamber in 
the choke cover. Heat is trans- 
mitted to the thermostatic coil 


3-36 


COVER TO PLATE 


2-BARREL ROCHESTER 


CHOKE 
PISTON 


ENGINE FUEL AND EXHAUST 


GASKET 


INDEX POINT 
COVER 
RETAINING 


THERMOSTATIC 
COIL 


HOT WATER 


HOT WATER 
INLET 


CONDUCTOR 


HOT WATER 
OUTLET 


MANIFOLD 
VACUUM 


inside the choke housing by fins 
which project from the inner 
choke cover into the hot water 
circulating through the outer 
choke cover. 


The choke system consists of a 
water heated thermostatic coil, 
vacuum choke piston, off set 
choke valve, a fast idle cam and 
choke linkage. Choke operation 
is controlled by a combination of 
intake manifold vacuum, the off 
set choke valve, atmospheric 
temperature and engine water 
temperature. 


The choke thermostatic coil holds 
the choke valve closed when cold. 
When the engine is started, air 
velocity against the off set choke 
valve causes the valve to open 
slightly against the torque of the 
thermostatic coil. In addition, in- 
take manifold vacuum applied to 
the choke piston through a vac- 
uum passage, tends to open the 
choke valve. Vacuum pull on the 
choke piston is off set by the 
tension of the thermostatic coil. 


Figure 3-32—Water Heated Choke Housing 


As the engine warms up, heated 
water circulates through the 
chamber in the outer choke cover 
and by conduction through the in- 
ner choke cover warms the air 
around the thermostatic coil 
which begins to relax its tension 
on the choke valve. As the engine 
temperature increases, it contin- 
ues to relax the thermostatic coil, 
which together with the vacuum 
pull on the choke piston and air 
flow against the off set choke 
valve, causes the choke valve to 
open. This action continues grad- 
ually until the engine is thorough- 
ly warmed up, at which point the 
choke valve is fully opened. 


Automatic choke failure due to 
build up of dust or other foreign 
material in the choke housing is 
prevented by a filter located at 
the side of the choke housing as- 
sembly. All air entering the choke 
housing, due to manifold vacuum 
drawing air into the choke 
housing, is filtered. Periodic 
service of the filter element 
is required to keep the air 


FINS 


inlet open and free of foreign 
material. 


To prevent stalling during the 
warm up period, it is necessary 
to run the engine at a Slightly 
higher speed than for a warm 
engine. This is accomplished by 
steps on the fast idle cam. The 
fast idle cam is linked to the 
choke valve shaft by the choke 
rod, choke trip lever and choke 
lever and collar assembly. The 
fast idle cam holds the throttle 
valve open sufficiently during the 
warm up period to give increased 
idle RPM until the choke valve 
moves to the fully open position 
where normal curb idle is 
maintained. 


A mechanical choke unloader is 
incorporated to open the choke 
valve slightly when the engine is 
cold or flooded. The choke un- 
loader provides a means for 
opening the choke valve enough 
to correct any loading condition 
encountered during’ engine 
starting. 
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3-15 DISASSEMBLY, 
CLEANING AND 
INSPECTION OF THE 
ROCHESTER 2-BARREL 
CARBURETOR 


a. Choke Disassembly 
and Removal of Air Horn 


1. Mount carburetor on a proper 
mounting fixture such as J-5923,. 


2. Remove three choke cover at- 
taching screws and retainers. 
Remove choke cover assembly, 
gasket and insulator baffle inside 
the choke houSing,. 


The outer water jacket cover may 
be disassembled from the inner 
choke cover by removing the 
large screw and gasket in center 
of cover. Remove water jacket 
cover and gasket between inner 
and outer choke cover. 


NOTE: The large inner to outer 
choke cover attaching screw 
should never be removed unless 
all coolant or water supply is 
drained from choke cover. Other- 
wise a loose screw could allow 
engine coolant to be drawn into 
the engine from leakage into the 
choke housing, when the engine 
3. The air inlet filter on the side 
of the choke housing may be re- 
moved by snapping off spring re- 
taining clip. 
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Figure 3-33—Air Horn Parts 


4. Remove choke piston and lever 
assembly from the end of the 
choke shaft in the choke housing 
by removing retaining screw in 
the end of the choke shaft. Rotate 
choke piston lever to remove 
choke piston from bore in choke 
housing. Choke piston can now 
be removed from the lever by 
shaking piston pin into palm of 
hand. 


9. Remove two Phillips choke 
housing attaching screws, then 
remove the choke housing and 
gasket from the air horn. 


6. Remove pump rod by removing 
upper and lower retaining clips. 


7. Remove fast idle cam attach- 
ing screw. Then remove fast idle 
cam and rod assembly by rotating 
until lug on upper end of choke 
rod passes through slot in the 
upper choke lever and collar as- 
sembly. The lower end of choke 
rod can be removed from fast 
idle cam in the same manner. 


8. Remove air horn attaching 
screws and carefully remove air 
horn assembly from float bowl 
by lifting gently upward. 


b. Disassembly of Air Horn 


1. Place air horn assembly in- 
verted on bench. Remove float 
hinge pin and lift float assembly 
from cover. Remove float needle 
from the float arm. Remove float 


needle seat, fibre gasket and 
needle seat screen. See Figure 
3-33, 


2. Remove power piston by de- 
pressing shaft and allowing spring 
to snap repeatedly, thus forcing 
the power piston retaining washer 
from casting. 


NOTE: If heavy staking is en- 
countered, remove staking from 


around power piston retaining 


washer. 


3. Remove retainer on the end of 
pump plunger shaft, then remove 
pump assembly from pump inner 
arm. Remove pump lever and 
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shaft assembly by loosening set 
screw on inner arm and remov- 
ing outer lever and shaft. 


4. Remove air horn gasket. 


0. Remove two choke valve re- 
taining screws, then remove 
choke valve from choke shaft. 
Remove choke shaft from air 
horn, then choke lever and collar 
assembly can be removed from 
choke shaft. 


Note position of the choke lever 


in relation to the choke trip lever 
on the end of the choke shaft for 


ease in reassembly. 


c. Disassembly of Float Bowl 


1. Remove pump plunger return 
spring from pump well. Remove 
Small aluminum check ball from 
the bottom of pump well by in- 
verting bowl and_= shaking into 
hand. Remove pump inlet screen 
from bottom of fuel bowl. 


2. Remove main metering jets. 


3. Remove power valve and fibre 
gasket. 


4. Remove three venturi cluster 
attaching screws and remove 
cluster and gasket. Center clus- 
ter screw has smooth shank and 
fibre gasket fcr the accelerator 
pump fuel by-pass and sealing. 


5. Using a pair of long nosed 
pliers, remove pump discharge 
ball spring ‘‘T’’ shaped retainer. 
Then remove pump _ discharge 
spring and steel discharge ball. 


6. Remove two main well inserts 
in the main well. 


7. Invert carburetor and remove 
three throttle body to bowl at- 
taching screws. Remove throttle 
body and throttle body to bowl 
gasket. 


d. Disassembly of 
Throttle Body 


1. Remove idle mixture adjusting 
needles and springs. 
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No further disassembly of the 
throttle body is needed, The 
throttle valves should never be 
removed as the idle and spark 
holes are drilled in direct rela- 
tion to the location of the throttle 
valves and shaft. Removal of the 
throttle valves will upset this lo- 
cation. The throttle body assem- 
bly is only serviced as a complete 
unit with throttle valves intact. 


e. Cleaning and Inspection 


Dirt, gum, water or carbon con- 
tamination in or on the exterior 
moving parts of a carburetor are 
often responsible for unsatisfac- 
tory performance. For this rea- 
son, efficient carburetion depends 
upon careful cleaning and inspec- 
tion while servicing. 


1. Thoroughly clean carburetor 
castings and metal parts in car- 
buretor cleaning solvent. 


CAUTION: Pump plunger or any 
fiber or rubber parts shouldnever 
be immersed in carburetor clean- 


er. Wash pump plunger in clean 


solvent. 


2. Blow out all passages in the 
castings with compressed air and 
blow off all parts until they are 
dry. Make sure all jets and pas- 
sages are clean. Do not use wires 
for cleaning fuel passages or air 
bleeds. 


3. Check all parts for wear. If 
wear is noted, defective parts 
must be replaced. Note especially 
the following: 


(a) Check float needle and seat 
for wear. If wear is noted, the 
assembly must be replaced. 


(b) Check float hinge pin for wear 
and float for dents or distortion. 
Check float for fuel leaks by 
shaking. 


(c) Check throttle and choke shaft 
bores for wear and out of round. 


(d) Inspect idle mixture adjusting 
needles for burrs or grooves. 
Such a condition requires 
replacement. 


(e) Inspect pump plunger cup; 
replace if damaged, worn, or 
hard. 


(f) Inspect pump well in bowl for 
wear or scoring. 


4. Check filter screens for dirt 
or lint. Clean, and if they re- 
main plugged, replace. 


o. If for any reason, parts have 
become loose or damaged in the 
cluster casting, the cluster as- 
sembly must be replaced. 


6. It is recommended that new 
gaskets be used whenever the 
carburetor is disassembled or 
overhauled. 


3-16 ASSEMBLY OF 
ROCHESTER 
2-BARREL 
CARBURETOR 


a. Assembly of Throttle Body 


1. Screw idle mixture adjusting 
needles and springs into the 
throttle body until finger tight. 
Back out screw one turn as a 
preliminary idle adjustment. 


CAUTION: Do not force idle 
needle against its seat or damage 


may result. 


2. Invert float bowl assembly and 
place the new throttle body gasket 
on bowl. Install throttle body on 
bowl using three screws and lock 
washers, Tighten securely. 


b. Assembly of Float Bowl 


1. Drop steel pump discharge 
check ball into discharge hole. 
Install pump discharge spring and 
‘“‘T’? shaped retainer, staking re- 
tainer in place. 


NOTE: Top of retainer must be 
flush with flat of bowl casting. 


2. Install two main well inserts. 
Align flat on lip of insert with 
flat in recess on top of main well. 
Install venturi cluster with gas- 
ket. Install venturi cluster screws 
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and tighten evenly and securely. 
Make sure center screw is fitted 
with fibre gasket and special 
Smooth shank screw is used. 


3. Install two main metering jets, 
power valve gasket and power 
valve. 


4. Install small aluminum inlet 
check ball in pump inlet in the 
bottom of pump well; insert pump 
return spring and center in well 
by pressing downward with finger. 


9. Install pump inlet screen in the 
bottom of float bowl. 


c. Assembly of Air Horn 


1. Place new choke housing gas- 
ket in position on choke housing 
and install choke housing using 
two Phillips head attaching 
screws. 


2. Install choke lever and collar 
onto choke shaft. Tang on choke 
lever faces away from air horn 
and is on top of choke trip lever. 


3. Install choke shaft and lever 
assembly into the air horn. Choke 
rod hole in the choke lever faces 
fuel inlet side of carburetor. 


4. Install choke valve in choke 
shaft so that letters ‘‘RP’’ will 
face upward in finished carbu- 
retor. Install two new choke valve 
attaching screws but do not 
tighten securely until choke valve 
is centered. Center choke valve 
on choke shaft by holding choke 
valve tightly closed; then slide 
choke shaft in to obtain approxi- 
mately .020 clearance between 
choke trip lever and choke lever 
and collar assembly. Tighten 
choke valve screws securely and 
stake lightly in place. Choke valve 
will be perfectly free in all po- 
sitions when installed correctly. 


5. Install outer pump lever and 
shaft assembly into air horn with 
lever pointing toward choke shaft. 
Install inner pump arm with 
plunger hole inward and tighten 
set screw securely. 
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6. Attach pump plunger assem- 
bly to the inner pump arm with 
pump shaft off set pointing in- 
ward and install retainer. 


7. Install needle seat screen on 
the needle seat and assemble 
float needle seat and gasket in 
air horn. Tighten needle seat se- 
curely, using a wide bladed 
screwdriver. 


8. Install power piston into vac- 
uum cavity. Lightly stake piston 
retainer washer in place. Piston 
should travel freely in cavity. 


9. Install air horn gasket on air 
horn, fitting gasket over guide 
pin. 


10. Attach float needle to float. 
Carefully position float and in- 
sert float hinge pin. Drop tang on 
rear of float arm should point 
downward toward air horn. 


11. Fuel inlet fitting should be 
installed if removed. 


12. Float level adjustment. 


With air horn assembly inverted, 
measure the distance from the 
air horn gasket to lower edge 
(sharp edge) of float seam at end 
of float, using the 1/2 inch float 
level gauge, as shown. Bend float 
arm as required to adjust float 
level. See Figure 3-34. 


13. Float drop adjustment. 


With air horn assembly held up- 
right, measure distance from 
gasket to bottom of float pontoon 
at outer end, using 1-29/32 inch 
float drop gauge for scale, as 
Shown, Bend float tang as re- 
quired to adjust float drop, as 
shown in Figure 3-35. 


14. Carefully place air horn as- 
sembly on float bowl, making 
certain that the pump plunger is 
properly positioned in the pump 
well. Lower the cover gently, 
straight down, then install air 
horn to float bowl attaching 
screws. Tighten evenly and 
securely. 
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Figure 3=-34—Float Level Adjustment 


NOTE: Longer air horn screw 
goes in top of pump housing. 


15. Install choke rod into choke 
lever and fast idle cam, Install 
fast idle cam screw and tighten 
securely. See Figure 3-36 for 
proper installation, 


16. Install accelerator pump rod 
in outer hole and into throttle 
lever and install retainers. 


17. Assemble choke piston to the 
choke lever and link assembly, 
retaining with piston pin. Piston 
pin hole in side of choke piston 
faces toward air horn. Install 
choke piston into the choke hous- 
ing bore and attach choke piston 
lever to the end of the choke 
shaft, making sure flats on lever 
line up with flats on choke shaft. 
Install retaining screw and tighten 
securely. 


18. Install insulator baffle into 
choke housing. 
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Figure 3-35—Float Drop Adjustment 


Figure 3-36—Choke Linkage 


d. Assembly of Water 
Heated Choke 


1. Assemble inner choke cover 
to outer cover by first placing 
a new gasket on the flat surface 
on outer cover. Then, install in- 
ner cover to outer cover, using 
large retaining screw and gasket. 


2. Before tightening the large 
outer to inner cover retaining 
screw, align index marks inside 
cover to the index mark on the 
outer cover. Then tighten the 
large screw securely. This is 
very important for proper choke 
indexing. See Figure 3-37. 


3. Install new gasket on hot water 
choke cover assembly; then in- 
stall assembly to choke housing 
rotating counterclockwise until 
the thermostatic coil picks up the 
choke piston lever and closes the 
choke valve. Rotate cover until 
index mark on cover aligns with 
the index mark on choke housing 
on  synchromesh'_ transmission 
cars, or 2 notches rich on auto- 
matic transmission cars. 


4. Install three choke cover re- 
taining screws and retainers and 
tighten securely. With the index 
markings aligned, the choke valve 
should be lightly closed at 75°F. 
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3-17 EXTERNAL 
ADJUSTMENT 
OF ROCHESTER 
2-BARREL 
CARBURETOR 


All adjustments on the carbu- 
retor, except for float adjust- 
ments, are made externally. For 
float level and drop adjustments, 
see Steps 12 and 13. 


a. Pump Rod Adjustment 


Back out idle stop screw and 
completely close throttle valve 
in bore, Place pump gauge across 
top of carburetor air horn ring, 
as shown, with 1-11/32 inch leg 
of gauge pointing downwards to- 
wards top of pump rod, Lower 
edge of gauge leg should just 
touch the top of the pump rod, 
Bend the pump rod as required 
to obtain the proper setting using 
Tool J-4552. See Figure 3-38. 


b. Choke Rod Adjustment 


Turn idle stop screw into the 
normal idle position (normal idle 
position would be with the idle 
stop screw turned in approxi- 
mately one turn against the fast 
idle cam, with the choke valve 
held wide open). Place idle stop 
screw on the second step of the 
fast idle cam against shoulder of 
the high step. Wire gauge marked 
.040 should just go between the 
upper edge of choke valve and 
wall of air horn. Bend tang on 
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Figure 3-38—Pump Rod Adjustment 
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Figure 3-37—Choke Coil Adjustment 
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lever to obtain correct 
rod setting. See Figure 


c. Choke Unloader 
Adjustment 


With throttle valves held wide 
open, choke valve should be 
opened enough to admit end of 
gauge marked .085 between upper 
edge of choke valve and inner air 
horn wall. Bend unloader tang on 
throttle lever to obtain proper 
clearance. See Figure 3-40. 


d. Slow Idle Adjustment 


Adjust slow idle in drive to 500 
RPM (add 50 RPM for air con- 
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Figure 3-39—Choke Rod Adjustment 


ditioner). When engine is at nor- 
mal operating temperature, adjust 
idle mixture needle screws; re- 
adjust idle speed if necessary. 
See paragraph 3-8. 


e. Fast Idle Adjustment 


A fast idle speed adjustment is 
not required because fast idle is 
controlled by the throttle stop 
screw. If the idle speed is cor- 
rectly set and the choke rod 
properly adjusted, the fast idle 
will be maintained. 


GAUGE BETWEEN 
UPPER EDGE OF CHOKE 
VALVE AND AIR HORN 

CASTING 


THROTTLE VALVES 
WIDE OPEN 


Figure 3-40—Choke Unloader 
Adjustment 
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3-18 DESCRIPTION AND 
OPERATION OF 
ROCHESTER 
4-BARREL 
CARBURETOR 


a. General Description 


The Rochester Model 4GC is a 
4-barrel down-draft type which 
provides the advantages of a com- 
pound installation of two 2-barrel 
carburetors in one compact unit. 
See Figure 3-41 or 42. To aid 
description and the proper iden- 
tification of parts the carburetor 
is considered to be divided into a 


primary section and a secondary 
section. 


The primary section covers the 
2-barrelled forward half of the 
carburetor assembly. This sec- 
tion is essentially a complete 2- 
barrel carburetor containing a 
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Figure 3-4]—Rochester 4-Barrel 
Carburetor-300 Engine 
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float system, idle system with 
adjustable needle valves, main 
metering system, power system, 
and accelerating system, This 
section also includes the auto- 
matic choke mechanism. 


The secondary section covers the 
2-barrelled rearward half of the 
carburetor assembly. This sec- 
tion is essentially a supplemen- 
tary 2-barrel carburetor which 
cuts in to assist the primary 
section when a _ predetermined 
throttle opening and engine RPM 
are reached. This section con- 
tains a float system, a non- 
adjustable idle system, and a 
main metering system. It has a 
separate set of throttle valves 
and a set of auxiliary valves, 
which are located in the barrels 
above the throttle valves. 


The primary throttle valves are 
operated by the accelerator pedal 
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Figure 3-42—Rochester 4-Barrel 
Carburetor-401 Engine 
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and the connecting throttle link- 
age. The secondary throttle 
valves are operated by the pri- 
mary throttle valve shaft through 
delayed action linkage which per- 
mits a predetermined opening 
of the primary valves before the 
Secondary valves start to open. 
Action of the linkage then causes 
both sets of throttle valves to 
reach the wide open position at 
the same time. 


b. Operation of Float System 


Each section of the carburetor 
has a separate and independent 
float system, consisting of a float 
chamber formed by a partition in 
the main body, a 2-pontoon float, 
a needle valve seat and valve. 
Fuel enters the carburetor 
through the inlet port in the pri- 
mary side of the air horn. From 
this point fuel flows to the sep- 
arate float chambers through a 
horizontal passage in the air 
horn. There is a fuel strainer 
located just above each needle 
seat on both the primary and 
secondary side. See Figure 3-43. 


When the fuel reaches the pre- 
scribed level in each float 
chamber the float moves. the 
needle valve against its seat to 
shut off the flow of fuel. The 
needle valves are connected to 
the float levers by clips. Be- 
cause of these, the needle valves 
will be pulled from their seats if 
stickiness is encountered due to 
gum formation. 
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The floats are spring loaded at 
the rear tangs. The purpose of 
these balance springs is to give 
a more positive closing of the 
needle valves. The spring ten- 
sion against the tangs determines 
float drop and also helps deter- 
mine fuel level. See Figure 3-43. 


There is a cored passage located 
in the side of the carburetor body 
which links the fuel chambers on 
the primary and secondary sides 
together. In this way, any ab- 
normal rise in fuel in one side of 
the carburetor bowl will auto- 
matically balance with the other 
side. 


The joint between the air horn and 
the main body is sealed by a gas- 
ket, and the float chambers are 
vented by passages which are cal- 
ibrated to provide proper air 
pressure above the fuel under all 
operating conditions. These pas- 
Sages in the air horn lead into 
the throat of the air horn, and to 
outside atmosphere. The amount 
of fuel metered by the carburetor 
depends on the air pressure onthe 
fuel in the float bowl. The ex- 
ternal vents permit fumes to es- 
cape from the float chambers 
when the engine is idling or 
stopped after extremely hot 
operation. 


c. Operation of Idle 
(Low Speed) Systems 


Each barrel of the carburetor 
has a separate idle system but 
the general operation is identical 
in all barrels. The idle system 
in each barrel supplies fuel to 
the engine whenever the position 
of the throttle valve is such that 
suction is created at the idle 
discharge holes in the throttle 
body. 


Suction on an idle discharge hole 
causes fuel in the float chamber 
to flow through the main metering 
jet and upward into the idle tube 
which meters the fuel. Calibrated 
bleed holes permit air to enter 
at the top and side of the idle 
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Figure 3-43—Primary and Secondary Float Systems 


passage in the cluster so that a 
mixture of fuel and air passes 
down the idle channel to the idle 
discharge holes. Additional air 
is drawn into the fuel-air mixture 
in the idle channel through lower 
idle air bleeds which are in the 
primary side of the main body. 
See Figure 3-44. 


When the throttle valve is closed, 


the fuel-air mixture is supplied 
through the lower idle discharge 
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holes only, since the upper holes 
are above the valve and are not 
affected by suction. As the 
throttle valve is opened, suction 
is also placed on the upper idle 
discharge holes which then feed 
additional fuel-air mixture into 
the engine. With continued open- 


ing of the throttle valve the suc- 
tion on the idle discharge holes 


tapers off until a point is reached 
where the idle system no longer 
supplies fuel-air mixture. Before 
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Figure 3-44—Primary and Secondary Idle Systems 
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Figure 3-45—Idle Compensator 


this point is reached however, the 
main metering system has begun 
to supply fuel, as described later. 


The lower idle air bleeds dis- 
charge fuel after the idle systems 
cease to operate, thereby keeping 
fuel immediately available in the 
idle channels at a point very near 
the idle discharge holes and also 
enriching the mixture being de- 
livered by the main metering 
system. 


In the primary section, the quan- 
tity of fuel-air mixture supplied 
through the lower idle discharge 
holes is controlled by the idle 
needles, which may be adjusted 
to provide smooth engine idle 
operation. In the secondary sec- 
tion, the quantity of idle fuel-air 
mixture is controlled by the fixed 
size of discharge holes located in 
the rear of the secondary throttle 
bores. 


On the secondary side of the float 
bowl, a thermostatic valve allows 
additional air to enter the primary 
bores under extreme hot idle con- 
ditions. This valve, called the 
‘idle compensator’’, is operated 
by a bi-metal strip which senses 
temperature. See Figure 3-45. 
In a prolonged hot idle the bi- 
metal strip bends, raising the 
valve and uncovering a hole lead- 
ing to the underside of the pri- 
mary throttle valves. The 
additional air drawn into the en- 
gine in this manner is sufficient 
to offset the enrichening effects 
of high temperatures and prevent 
hot idle stalling. When underhood 


temperatures are lowered, the 
valve closes and operation returns 
to normal, This valve cannot be 
repaired, so a defective valve 
must be replaced. 


d. Operation of Main 
Metering Systems 


Each barrel of the carburetor has 
a separate main metering system; 
however, the operation of all sys- 
tems is identical. The main 
metering system in each barrel 
supplies fuel to the engine when- 
ever the position of the throttle 
valve is such that the incoming 
air stream creates suction on 
the main discharge nozzle. 


Air entering the barrel through 
the air horn passes through the 
venturi tubes which increases the 
velocity of the air and create a 
suction on the main discharge 
nozzle. This causes fuel to flow 
from the float chamber through 
the main metering jet into the 
main discharge nozzle. Air is 
drawn in through the high speed 
bleeder so that a mixture of fuel 
and air is discharged from the 
main discharge nozzle into the 
air stream passing through the 
small venturi in the barrel of the 
carburetor. See Figure 3-46. 


The main metering systems in 
the primary section control the 
flow of fuel during the interme- 
diate or part throttle range of 
operation and up to approximately 
85 MPH if the car is accelerated 
gradually. The secondary throttle 
valves remain closed until the 
primary valves have opened ap- 
proximately 45-55 degrees, after 
which they are opened propor- 
tionately so that all valves reach 
the wide open position at the same 
time. While the secondary throttle 
valves are closed, the auxiliary 
valves located above them are 
held closed by the spring tension 
on the auxiliary valve shaft; 
therefore, there is not sufficient 
air flow through the barrels to 


operate the main metering sys- 
tem in the secondary section. 


When the secondary throttle 
valves are open and engine speed 
is about 1600 RPM, the resulting 
air flow through the secondary 
barrels starts to open the auxil- 
lary valves because their sup- 
porting shaft is located off-center 
in the barrels. The auxiliary 
valves will be fully open at ap- 
proximately 2800 RPM. When the 
auxiliary valves are open the 
main metering systems in the 
Secondary section also supply fuel 
to the engine. See Figure 3-46. 


During the period in which the 
Secondary throttle valves are 
open and air flow is not high 
enough in the secondary bores 
to open the auxiliary valves, ad- 
ditional fuel is needed for the air 
which by-passes around the aux- 
iliary valves. This additional fuel 
is supplied by tubes which extend 
from the mixture channel in the 
venturi cluster arm to the low 
pressure point below the closed 
auxiliary valves. The tubes are 
slashed on the bottom to provide 
a smoother transition between the 
opening of the secondary valves 
and the opening of the auxiliary 
valves. When the air flow is high 
enough to oper the auxiliary 
valves, the down tubes no longer 
feed the fuel because the low 
pressure point is now in the small 
venturi. With this feature the 
correct fuel-air mixture is sup- 
plied at any point during second- 
ary throttle valve operation. 


e. Operation of 
Power System 


For maximum power under load 
or for all speeds above approxi- 
mately 85 MPH, a richer mixture 
is required than that necessary 
for normal throttle opening. This 
additional fuel is provided by one 
power system connected to the 
main metering systems in the 
primary section of the carbu- 
retor. See Figure 3-46. 
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Figure 3-46—Main Metering and Power Systems 


The power piston cylinder in the 
air horn of the carburetor is 
connected by a channel to the 
face of the mounting flange so 
it is subject to intake manifold 
vacuum, At part throttle position 
the vacuum is sufficient to hold 
the power piston in its ‘‘up’’ po- 
Sition against the tension of the 
piston spring. When the throttle 
valves are opened to a point where 
manifold vacuum drops to approx- 
imately 9 to 5 inches of mercury 
and additional fuel is required for 
satisfactory operation, the piston 
Spring moves the power piston 
down to open the power valve. 
This allows additional fuel to 
enter the main discharge nozzles 
in the primary section through 
calibrated restrictions located 
below the main metering jets. 
See Figure 3-46. ; 


f. Operation of 
Accelerating System 


For smooth and rapid accelera- 
tion it is necessary to supply an 
extra quantity of fuel momen- 
tarily when the throttle is opened 
suddenly. This is accomplished 
by one accelerating pump piston 
which is directly connected to 
the primary throttle shaft lever 
by means of a rod and pump 
lever. 


When the throttle is closed, the 
pump piston moves up and draws 
a supply of fuel from the float 
chamber through the inlet strain- 
er, past the inlet ball check valve 
and into the pump cylinder. When 
the throttle is opened, the piston 
on its downward stroke exerts 
pressure on the fuel which closes 
the inlet check ball and opens 


the outlet check ball. A metered 
quantity of fuel is then discharged 
through the pump discharge noz- 
zles into each barrel in the pri- 
mary section of the carburetor. 
This occurs only momentarily 
during the accelerating period. 
The pump duration spring which 
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Figure 3-47—Accelerating System 
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is compressed by the downward 
movement of the pump linkage 
against the resistance of the fuel 
provides a follow-up action so 
that the discharge carries out 
over a brief period of time. A 
ball check in the accelerator pump 
plunger acts aS a vapor vent to 
prevent vapor pressure from 
forcing fuel from the pump dis- 
charge holes during extreme heat 
periods. Downward movement of 
the plunger, however, seats the 
ball and allows normal operation 
of the accelerating system. See 
Figure 3-47, 


When the desired speed is reached 
and the throttle is held in a fixed 
position, the pressure on the fuel 
decreases sufficiently so that the 
outlet check ball closes and fuel 
ceases to discharge from pump 
nozzles. Thus a quantity of fuel 
is maintained in the channel ad- 
jacent to the outlet check ball 
where it is immediately available 
for future requirements. 


g- Operation of 

Choke System 
In 401 and 425 engines, the auto- 
matic choke mechanism is con- 
tained in the primary section of 


the carburetor. It consists of a 
choke valve mounted on a shaft in 
the carburetor air horn connected 
through linkage to a thermostat 
mounted onthe carburetor 
throttle body. The thermostat con- 
tains a bi-metal spring anda 
vacuum actuated piston. A choke 
rod connects the choke valve toa 
fast idle cam on the throttle body. 
A heat pipe connects the choke 
housing to a heat stove in the 
right exhaust manifold. 


The heat stove in the exhaust 
manifold heats the air which is 
drawn through it and the heat 
pipe into the choke housing. A 
restriction in the choke housing 
cover regulates the quantity of air 
flowing into the choke housing to 
heat the thermostat. 


When the accelerator pedal is 
depressed preparatory to starting 
the engine, the throttle stop screw 
is lifted clear of the fast idle cam 
and the thermostat then closes the 
choke valve. When the engine 
starts, intake manifold vacuum 
causes the piston to partially open 
the choke valve against the spring 
tension of the thermostat, thereby 
admitting sufficient air to give a 
satisfactory running mixture. 


If the throttle is partially opened 
while the running engine is cold, 
the increased force of air flow 
against the off-set choke valve 
will open the valve against the 
spring tension of the thermostat. 
At the same time the choke valve 
opens, the fast idle cam will also 
drop to a new position, thereby 
reducing the fast idle speed when 
the throttle is again closed. 


As the engine and exhaust mani- 
fold warm up, warm air is drawn 
through the heat pipe into the 
choke housing by manifold vac- 
uum, This warms the thermostat, 
causing it to reduce its spring 
tension on the choke valve in 
proportion to the increase in tem- 
perature. This, in turn, allows 
the choke valve to be opened by 
the combined forces of air veloc- 
ity on the valve and vacuum on 
the choke piston. 


When the engine reaches normal 
operating temperature, the choke 
thermostat is heated to the point 
where it no longer exerts any 
Spring tension on the choke valve, 
The choke valve is in the wide 
open position and the fast idle 
cam is in the slow idle position 
so that the fast idle screw misses 
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Figure 3-48—Water Heated Choke Housing-300 Engine 


3-46 4-BARREL ROCHESTER 


FROM INTAKE 
MANIFOLD 


INTO WATER 
PUMP 


Figure 3-49—Water Heated Choke System-300 Engine 


the cam completely. The throttle 
stop screw now takes over in 
determining curb idle speed. 


In 300 engines, a hot water heated 
choke system is used. Instead of 
using hot air from the exhaust 
manifold to heat the choke ther- 
mostatic coil, heat from the en- 
gine hot water is used. The engine 
water is circulated directly from 
the engine to a chamber in the 
choke cover. Heat is transmitted 
to the thermostatic coil inside the 
choke housing by fins which pro- 
ject from the inner choke cover 
into the hot water circulating 
through the choke cover. See 
Figures 3-48 and 49. 


Automatic choke failure due to 
build up of dust or other foreign 
material in the choke housing is 
prevented by a filter located at 
the side of the choke housing as- 
sembly. All air entering the choke 
housing, due to manifold vacuum 
drawing air into the choke hous- 
ing, is filtered. Periodic service 
of the filter element is required 
to keep the air inlet open and free 
of foreign material. 


h. Operation of Choke 
Unloader 


If the engine becomes flooded for 
any reason, the choke valve can 


be partially opened by depressing 
the accelerator pedal to the full 
extent of its travel. This causes 
an arm on the throttle lever to 
contact and rotate the fast idle 
cam, which forces the choke valve 
open. 


i. Operation of Secondary 
Lock-Out 


The secondary section does not 
have a choke valve in the air 
horn. In order to prevent air 
from entering the carburetor 
through the secondary side during 
the engine warm-up period it is 
necessary to block the movement 
of the secondary throttle valves 
by means of the lock-out slot in 
the fast idle cam. 


When the choke valve is in any 
position except wide open, it holds 
the fast idle cam up from its 
lowest position. This causes a 
lock-out slot in the fast idle cam 
to engage a tang on the secondary 
throttle shaft lever which prevents 
the secondary throttle valves 
from opening. 


When the choke is wide open the 
lock-out slot of the fast idle cam 
drops to its lowest position; the 
secondary throttle shaft tang is 
then free to move and the second- 
ary valves can open. 


ENGINE FUEL AND EXHAUST 


PUMP 
LEVER 


CHOKE 
LEVER 


Figure 3-50—Exterior Linkage- 
300 Engine 
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1. Remove spring clip from up- 
per end of intermediate choke 
rod and disengage rod from choke 
shaft lever. See Figure 3-50. 


2. Remove clip from upper end 
of pump rod and disengage rod 
from pump lever. Remove horse- 
shoe clip from upper end of pump 
plunger. 


3. Remove choke trip lever and 
attaching screw. Disengage choke 
lever and collar assembly from 
choke shaft and disengage lower 
end of choke rod from fast idle 
cam. Then remove choke lever 
and collar, and choke rod as an 
assembly. See Figure 3-00. 


Figure 3-51—Air Horn Parts 
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4, Remove two choke valve at- 
taching screws. Remove choke 
valve from slot in shaft. Remove 
burrs from choke shaft, then re- 
move shaft from air horn. 


5. Remove all air horn screws, 
then carefully lift air horn 
straight up from main body to 
avoid damaging floats, pump 
plunger, and vacuum power pistor 
which are attached to air horn. 
See Figure 3-951. 


6. Remove float hinge pin, float 
and needle from primary side 
being careful not to damage small 
spring. Then remove inlet needle 
seat and gasket. Remove fuel in- 
let strainer. NOTE: Keep pri- 


mary float system parts separate 
from secondary float system 


parts. 


7. Remove float hinge pin, float 
needle, needle seat, and gasket 
from side opposite pump (second- 
ary). Then remove needle seat 
strainer. See Figure 3-51. 


8. Remove pump plunger assem- 
bly and boot from air horn. 
Remove air horn gasket, 


9. Remove power piston assem- 
bly by compressing spring and 
letting it snap repeatedly until 
hammering action of power piston 
drives staked retaining disk from 
air horn, NOTE: It may be nec- 


essary to remove burrs if heavy 


staking is encountered. 


10. Remove thermostat cover 
Screws and retainers. Remove 
thermostat cover assembly and 
gasket. Remove choke baffle 
plate. Remove choke piston lever 
screw and take choke piston, pis- 
ton pin, connecting link, and lever 
from thermostat housing as an 
assembly. 


11. In a 300 engine carburetor, 
remove three choke cover attach- 
ing screws and retainers. Remove 
choke cover assembly, gasket and 
insulator baffle inside choke 
housing. The outer water jacket 


cover may be disassembled from 
inner choke cover by removing 
large screw and metal gasket in 
center of cover; then remove 
outer water jacket cover and gas- 
ket between inner and outer cover. 


NOTE: 
choke cover screw should never 
be loosened unless all coolant is 
drained from the choke housing. 
A loose screw could allow coolant 


to leak into the choke housing and 


on into the engine. 


The air inlet filter on the side of 
the choke housing can be removed 
by snapping off spring retaining 
clip. 


12. Remove screws holding ther- 
mostat housing to throttle body. 
Remove thermostat housing and 
gasket. Then remove intermediate 
choke shaft, lever, and rod from 
choke housing as an assembly. 


13. Remove attaching screws 
from cluster assembly on pump 
side of carburetor (primary). 
Then carefully remove cluster 
assembly and gasket. NOTE: 
Keep primary main body parts 
Separate from secondary main 
body parts as they are all 
different. 


14. Remove both main metering 
jets from pump side of main body. 
See Figure 3-52. Remove power 
valve and gasket. 


15. Remove pump return spring 
from pump plunger well. Remove 
outlet check ball spring guide 
from outlet hole. Carefully invert 
carburetor main body and catch 
aluminum pump inlet check ball 
and larger steel pump outlet ball 
in hand. 


16. If necessary, remove pump 
inlet Screen and retainer from 
bottom of float bowl. NOTE: If 
screen is not visibly damaged or 


plugged, it need not be removed. 


17. Remove secondary cluster 
assembly screws, cluster assem- 
bly, and gasket. Remove bothsec- 
ondary main metering jets. 


The large inner to outer 


18. Remove idle compensator and 
gasket from secondary side by 
removing two self-tapping screws. 


Be careful not to bend or distort 
valve holder strip or bi-metal 
strip. 


19. Invert carburetor. Remove 
idle mixture adjusting needles and 
springs. Remove vacuum hose 
fitting. 


20. Remove throttle body to main 
body screws. Asbestos plug and 
retainer must be removed to gain 
access to one screw. Remove 
throttle body and gasket. 


21. Remove auxiliary throttle 
body assembly by lifting straight 
up from inverted bowl. CAUTION: 
This auxiliary throttle assembly 
should not be disassembled be- 
cause it is calibrated at the 
factory. 


22. The throttle body assembly 
consisting of the body, primary 
and secondary throttle valves, 
shafts, levers, and springs is 
serviced only by replacing the as- 
sembly. Therefore the throttle 
body should not be disassembled 
further for normal cleaning and 
inspection, 
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When assembling the carburetor, 
use all new gaskets and any addi- 
tional new parts found to be 
necessary during inspection. 
Calibrated parts must be as 
specified for carburetor CODE 
number. 


1. With main body inverted on 
bench, place auxiliary throttle 
body assembly in its proper posi- 
tion with screw heads toward top 
of carburetor. Check to make 
sure it is flush or slightly below 
main body casting. 


2. Place new gasket on main body 
and install throttle body assembly 
and screws. 
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3. If removed, install throttle stop 
screw and fast idle screw with 
springs (throttle stop screw has a 
round point; fast idle screw has a 
flat point). Install vacuum hose 
fitting. Install both idle mixture 
needles and their springs. Seat 
needles lightly and back out 1-1/2 
turns which will provide an aver- 
age starting adjustment. Forcing 
needles hard against seats will 
score them and ruin them for 
service. 


4. Place throttle body and main 
body assembly in upright position 
on bench or mounting fixture, 


d. Install idle compensator using 
a new gasket. Install secondary 
cluster assembly using a new 
gasket. This cluster has no pump 
discharge nozzles, 


6. Install all four main metering 
jets. These jets have tapered 
seats and do not require gaskets. 


NOTE: The primary jets are the 
two having the smaller holes and 
are installed in the pump side of 
the body. 


7. Install pump outlet check ball, 
This is a steel ball and is larger 
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Figure 3-52—Main Body Parts 


than the pump inlet ball. Install 
pump outlet ball spring and spring 
guide. 


8. Install primary cluster as- 
sembly, screws, lock washers, 
and new gasket in pump Side of 
carburetor. 


9, Install new pump inlet screen 
and retainer if old screen was 
removed. 


10. Install pump inlet check ball 
(small aluminum) and pump re- 
turn spring. NOTE: Never sub- 


stitute a steel ball for the 
aluminum ball. 

11. Install power valve and 
gasket. 


12. Assemble choke piston and 
pin to choke piston lever and con- 
necting link, makine sure that pin 
hole in piston is opposite from 
tang on lever. Then install in 
thermostat housing. Install inter- 
mediate choke shaft, lever, and 
rod assembly in choke housing 
with lever hanging down. Connect 
choke piston lever to intermediate 
choke shaft with screw. Do not 
use lubricant of any kind on piston 
or in cylinder. 
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13. Install thermostat housing on 
throttle body using a new gasket. 


14. Install pump plunger assem- 
bly and boot in inverted air horn. 
Install power piston assembly 
and stake securely in air horn. 
Power piston must be free in any 


position. 


15. Install new air horn gasket. 
Install a fuel inlet strainer on 
inlet side of each needle seat. 
Install float needle seats and gas- 
kets. Install float needles, floats, 
and hinge pins making sure that 
float tangs are placed outside bal- 
ance springs. NOTE: Allprimary 
and secondary float system parts 
Should go back in their same 
positions, thereby holding need 
for float adjustments to a mini- 
mum. The float needles are also 
matched to their respective seats 
and should never be mixed. 


16. Adjust Primary Float Level. 
Make all float adjustments with 
gasket in place. 


(a) With air horn inverted, posi- 
tion part of primary gauge marked 
“HEEL”? vertically at highest 


ENGINE FUEL AND EXHAUST 


MEASURE FROM 


— GASKET TO 
Stee, HIGHEST PART 
(HEEL) OF FLOAT 


‘GS > a 
ict 


— 


i ae 


Figure 3-53—Primary Float 
Heel Adjustment 


part of each float pontoon. See 
Figure 3-53, Adjust asnecessary. 


(b) Position part of primary gauge 
marked ‘‘TOE’’ vertically at 
dimple in each pontoon as shown 
in Figure 3-55. Adjust as 
necessary. 


17. Adjust Secondary Float Level. 


(a) With air horn inverted, posi- 
tion part of secondary gauge 
marked ‘“‘HEEL’’ vertically at 
highest part of each float pontoon. 
See Figure 3-54. Adjust as 
necessary. 


(b) Position part of secondary 
gauge marked ‘‘TOE’’ vertically 
at dimple in each pontoon. See 
Figure 3-55. Adjust as necessary. 
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Figure 3-54—Secondary Float 
Heel Adjustment 
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Figure 3-55—Secondary Float 
Toe Adjustment 


18. Align Floats. Align bowl 
cover gasket with screw holes in 
cover. Then make sure all float 
pontoons are centered in and 
aligned with the gasket cut-outs. 
See Figure 3-56. 


19. Adjust Float Drop. Float drop 
must be adjusted accurately be- 


cause it affects float balance 
spring tension which, in turn, af- 
fects fuel level in the bowl. 


(a) Hold air horn upright and 
level, gasket in place and floats 
hanging freely. Bounce floats 
lightly to make sure they are in 
normal settled position. 


(b) Position part of primary 
gauge marked ‘‘DROP’”’ vertically 
from air horn gasket to dimple 
in each primary pontoon. See 
Figure 3-57. 


(c) Position part of secondary 
gauge marked ‘‘DROP’’ vertically 
from air horn gasket to dimple 
in each secondary pontoon. See 
Figure 3-58. 
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Figure 3-56—Float Alignment 
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Figure 3-57—Primary Float 
Drop Adjustment 


(d) If adjustment is necessary, 
bend float arm tang toward bal- 
ance spring to decrease float 
drop, or away from balance spring 
to increase float drop. 


20. If any float setting is changed, 
always recheck all other adjust- 
ments and alignment of that float. 


21. Install air horn assembly on 
main body, using care to avoid 
distortion of float assemblies and 
making certain that pump piston 
cup does not have any creases 
or curled edges when it is in- 
serted in cylinder. Install 13 air 
horn screws. Tighten three inner 
screws first for better sealing. 


22. Install choke shaft and lever. 
Install choke valve with ‘‘RP’’ up 
and install screws loosely. Align 
choke valve by working choke 
Shaft endwise while maintaining 
an upward pressure on choke 
shaft lever. Tighten and stake 
choke valve screws. Check for 
uniform clearance and freedom 
from sticking, as improper fit or 
binding may cause hard starting. 


23. Install choke rod, and choke 
lever and collar assembly. Install 
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Figure 3-58—Secondary Float 
Drop Adjustment 
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Figure 3-60—Adjusting Fast Idle Cam 


choke trip lever on end of choke 
Shaft with “‘RP’’ out and tighten 
attaching screw. See Figure 3-50. 


24. Install clip on upper end of 
pump plunger. Install accelerator 
pump rod in pump lever. Install 
clip on upper end of pump rod. 
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1. Fast Idle Cam Adjustment. 
Close throttle so that fast idle 
screw contacts second highest 
step of fast idle cam with side of 
Screw against rise to high step of 
cam, then check clearance be- 
tween choke valve and air horn 
dividing wall using .050" gauge 
(300 engine) or .030" gauge (401 
engine). See Figure 3-59. . 
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Figure 3-61—Checking Choke 
Unloader Adjustment 


2. If choke valve clearance is 
not correct, bend choke rod as 
required to obtain this clearance 
using Tool J-4552. See Fig- 
ure 3-60. 


3. Choke Unloader Adjustment. 
Fully open throttle so that throttle 
arm contacts unloader tang on 
fast idle cam, then check clear- 
ance between choke valve and air 
horn dividing wall using .120" 
gauge. See Figure 3-50. 


4. If choke valve clearance is not 
correct, bend unloader tang as 
required to obtain specified 
clearance using Tool J-5197. See 
Figure 3-62. 


o. secondary Lock-Out Adjust- 
ment. Close choke valve so that 
secondary throttle lock-out tang 
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Figure 3-62—Adjusting Choke Unloader 
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Figure 3-63—Checking Secondary 
Lock-Out Adjustment 
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Figure 3-64—Adjusting Secondary 
Lock-Out 
is on lock-out step of fast idle 
cam. Check clearance between 
tang and step using .019" gauge. 
See Figure 3-63. 


6. If clearance between tang and 
lock-out step is not correct, bend 
tang as required to obtain this 
clearance using Tool J-6058A. 
See Figure 3-64. 


7, Secondary Contour Adjustment. 
Fully open choke valve so that 
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Figure 3-65—Checking Secondary 
Contour Adjustment 
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Figure 3-66—Adjusting 
Secondary Contour 


fast idle cam falls to its lowest 
position. Then open throttle so 
that secondary lock-out tang fol- 
lows contour portion of fast idle 
cam. With choke held wide open, 
check clearance between lock-out 
tang and contour portion of cam 
using .030"' gauge. See Fig- 
ure 3-65. 


8. If clearance between tang and 
contour is not correct, bend tang 
as required to obtain this clear- 
ance uSing Tool J-6058A. See 
Figure 3-66. 


9, If adjustment was necessary 
to correct lock-out tang to con- 
tour clearance, the tang to 
lock-out slot clearance should be 
rechecked (Steps 5 & 6) to be sure 
it was not disturbed. 


10, Pump Plunger Adjustment. 
Push fast idle cam to full down 


position and back out throttle stop 
screw until primary throttle 
valves can be fully closed. With 
throttle held closed and pump rod 
in center hole of lever, measure 
vertically from under side of 
pump plunger offset.to air horn 
casting. See Figure 3-67. Meas- 
urement should be 1-1/64" on 
401 engine carburetors or 7/8" 
in the center (No. 3) hole on 300 
engine carburetors. After adjust- 
ing, pump rod must be moved to 
the inner (No. 1) hole on synchro- 
mesh transmission cars. 


11. Turn throttle stop screw in 
(from fully closed throttle posi- 
tion) one turn which will provide 


Figure 3-67—Checking Pump 
Plunger Adjustment 


an initial slow idle speed adjust- 
ment. Install intermediate choke 
rod and spring clip. 


12. Choke Piston Adjustment. 
With choke valve held tightly 
Closed, and with choke piston 
pushed lightly toward its cylinder 
(to take up any linkage slack), 
check to see that choke piston is 
projecting from cylinder 1/32", 
See Figure 3-68. If adjustment is 
required, bend intermediate choke 
rod using Tool J-5197. See Fig- 
ure 3-69, 


13. Choke mechanism must be 
absolutely free in any position; 
mechanism is free if choke will 
fall open from its own weight. 
Install choke baffle plate. Install 
choke cover and gasket. Rotate 
counterclockwise until index 
marks align and choke valve is 


FIRST 


ALIGN INSIDE 
INDEX MARKS 


SECOND 
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Figure 3-68—Checking Choke 
Piston Adjustment 


NTERMEDIATE- 
CHOKE ROD 


Figure 3-69—Adjusting Choke Piston 


just closed, then tighten screws 
and retainers. See paragraph 3-8. 


14. Assembly of Hot Water Choke. 


a. Assemble inner choke cover to 
outer cover by first placing a new 
gasket on the flat surface on outer 
cover. Then, install inner cover 
to outer cover, uSing large re- 
taining screw and gasket. 


CHOKE VALVE 
JUST CLOSED 


COUNTER CLOCKWISE 
ALIGN INDEX MARKS 


Figure 3-70—Choke Coil Adjustment-300 Engine 
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b. Before tightening the large 
outer to inner cover retaining 
screw, align index marks inside 
inner cover to the index mark on 
the outer cover. Then tighten the 
large screw securely. This is 
very important for proper choke 
indexing. See Figure 3-70. 


c. Install new gasket on hot water 
choke cover assembly; then in- 


stall assembly to choke housing 
rotating counterclockwise until 
the thermostatic coil picks up the 
choke piston lever and closes the 
choke valve. Rotate cover until 
index mark on cover aligns with 
the index mark on choke housing. 


d. Install three choke cover re- 
taining screws and retainers and 
tighten securely. With the index 
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markings aligned, the choke valve 
should be lightly closed at 75°F. 


15. Fast Idle Speed Adjustment. 
Make fast idle speed adjustment 
on car with engine at normal 
operating temperature and trans- 
mission in drive. Set fast idle 
screw on lowest step of fast idle 
cam and adjust fast idle screw 
until engine speed is 600 RPM. 
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CARTER 4-BARREL CARBURETOR 


Paragraph Subject 
3-22 


3-23 Disassembly, Cleaning, 


Inspection of Carter 4-Barrel 


Carburetor 


3-22 DESCRIPTION 
AND OPERATION 
OF CARTER 
4-BARREL 
CARBURETOR 


a. General Description 


The Carter Model AFB carbu- 
retor is a 4-barrel downdraft type 
which provides the advantages of 
a compound installation of two 
2-barrel carburetors in one com- 
pact unit. See Figure 3-71. See 
paragraph 3-1 (c) for the speci- 
fications of this carburetor. 


The primary section covers the 
2-barrelled forward half of the 
carburetor assembly. This sec- 
tion is essentially a complete 2- 
barrel carburetor containing a 
low speed system, high speed sys- 
tem, power system and accel- 
erating system. This section also 
includes the automatic choke 
mechanism. 


FUEL 
INLET 


/ 
THROTTLE 
STOP SCREW 


Figure 3-71—Carter AFB 
Carburetor Assembly 


Description and Operation of 
Carter 4-Barrel Carburetor. . 


CONTENTS OF SECTION 3-G 


The secondary section covers the 
2-barrelled rearward half of the 
carburetor assembly. This sec- 
tion is essentially a supplemen- 
tary 2-barrel carburetor which 
cuts in to assist the primary sec- 
tion when a predetermined car 
Speed or engine load is reached. 
This section contains its own high 
speed system, It has a separate 
set of throttle valves and a set of 
auxiliary valves which are located 
in the barrels above the throttle 
valves. 


The primary throttle valves are 
operated by the accelerator pedal 
and the connecting throttle link- 
age. The secondary throttle 
valves are operated by the pri- 
mary throttle valve shaft through 
delayed action linkage which per- 
mits a predetermined opening of 
the primary valves before the 
secondary valves start to open. 
Action of the linkage then causes 
both sets of throttle valves to 
reach the wide open position at 
the same time. 


b. Operation of 
Float Systems 


The purpose of the float system 
is to maintain an adequate supply 
of fuel at the proper level in the 
bowl for use by the low-speed, 
high-speed, pump and choke 
circuits. 


There are two separate float cir- 
cuits. Each float circuit supplies 
fuel to a primary low-speed cir- 
cuit and a primary and secondary 
high-speed circuit. See Fig- 
ure 3-72. 
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Figure 3-72—Float Circuits 


Setting the floats to specifications 
assures an adequate supply of fuel 
in the bowls for all operating con- 
ditions. Special consideration 
should be given to be sure the 
floats do not bind in their hinge 
pin brackets or drag against inner 
walls of bowl. 


The intake needle seats are in- 
stalled at an angle to provide the 
best possible seating action of 
the intake needles. 


Intake needles and seats are 
carefully matched during manu- 
facture. Do not use the left needle 
in the right seat or vice versa. 
To avoid unnecessary bending, 
both floats should be reinstalled. 
in their original positions and 
then adjusted. 
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The bowls are vented to the inside 
of the air horn and also to atmos- 
phere. A connecting vent passage 
in the air horn effects a balance 
of the air pressure between the 
two bowls. Bowl vents are cali- 
brated to provide proper air pres- 
sure above the fuel at all times. 


c. Operation of Low 
Speed Systems 


Fuel for idle and early part 
throttle operation is metered 
through the low speed system. 
The low speed system is located 
on the primary side only. See 
Figure 3-73. 


Gasoline enters the idle wells 
through the main metering jets. 
The low speed jets measure the 
amount of fuel for idle and early 
part throttle operation. The air 
by-pass passage economizers 
and idle air bleeds are carefully 
calibrated and serve to break up 
the liquid fuel and mix it with air 
as it moves through the passages 
to the idle ports and idle adjust- 
ment screw ports. Turning the 
idle adjustment screws toward 
their seats reduces the quantity of 
fuel mixture supplied by the idle 
circuit. 


The idle ports are slot shaped. 
As the throttle valves are opened, 
more of the idle ports are un- 
covered allowing a greater quan- 
tity of the gasoline and air 
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Figure 3-73—Low Speed Circuit 


mixture to enter the carburetor 
bores. The secondary throttle 
valves remain seated at idle. 


The low speed jets, air bleed, 
economizer and by-pass bushings 
are pressed in place in the ven- 
turi assemblies. Do not remove 
in servicing. If replacement is 
necessary, use a new venturi as- 
sembly. To insure proper align- 
ment of the low speed mixture 
passage, each primary venturi 
assembly is designed so it can be 
installed on one side only. 


To assist in quick hot engine 
Starting, fuel vapor accumulated 
in the primary and secondary 
bores is vented to atmosphere 
through vent passages above 
throttle valves. 


To combat engine Stalling during 
warm-up on _ cool humid days, 
caused by ‘‘carburetor icing’’, 
exhaust gases are _ directed 
against a steel baffle plate that 
contacts the carburetor mounting 
flange. The heat transferred helps 
eliminate ice formation at the 
throttle valve edges and idle 
ports. 


To compensate for loss of engine 
RPM while idling under very hot 
operating conditions, a thermo- 
static valve assembly is installed 
in the web between the right and 
left secondary venturi. When the 
temperature rises beyond a cer- 
tain point, the calibrated thermo- 
static spring opens the valve. 
This allows additional air to flow 
through a special passage to an 
outlet below the secondary throt- 
tle valves. At normal operating 
temperatures, the valve should 
be closed. The thermostatic valve 
cannot be adjusted or repaired; 
therefore, a faulty valve must be 
replaced. See Figure 3-74. 


d. Operation of High 
Speed Systems 


Fuel for all except early part 
throttle and for all full throttle 
operation is supplied through the 
high speed system. See Figure 
3-75. 
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Figure 3-74—Thermostatic 
Valve Assembly 


The position of the step-up rod in 
the primary main metering jet 
controls the amount of fuel ad- 
mitted to the nozzles. The posi- 
tion of the step-up rod is 
controlled by a manifold vacuum 
piston. 


During normal part throttle op- 
eration, manifold vacuum pulls 
the step-up piston and rod as- 
sembly down, holding the larger 
diameter of the step-up rod in 
the primary main metering jet. 
This is true when the vacuum 
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Figure 3-75—Primary High 
Speed Circuit 
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under the piston is strong enough 
to overcome the tension of the 
step-up piston spring. Fuel is 
then metered around the larger 
diameter of the step-up rod in 
the jet. 


Under any operating condition, 
when the tension of the spring 
overcomes the pull of vacuum 
under the piston, the step-up rod 
will move up so its smaller diam- 
eter or power step is in the jet. 
This allows additional fuel to be 
metered through the jet. The 
step-up rod does not require 
adjustment. 


Fuel for the high-speed circuit 
of the secondary is metered at 
the main metering jets (no step- 
up rods used). See Figure 3-76. 


Initial discharge ports are incor- 
porated to supplement starting of 
the fuel flow in the secondary 
high-speed circuit. These ports 
are located next to the venturi 
struts. When the auxiliary valves 
start to open, the vacuum on the 
initial discharge ports pulls fuel 
from the main vent tube well 
through passages that rise above 
the fuel level in the bowl. Air 
bleeds serve to break-up the liq- 
uid fuel and mix it with air as it 
moves through the passages to the 
initial discharge ports where it is 
discharged into the air stream. 
As the auxiliary valves continue 
to open, and the’ secondary 
nozzles start delivering fuel, less 
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Figure 3-76—Secondary High 
Speed Circuit 


fuel flows from the initial dis- 
charge ports. 


The main vent tubes on primary 
and secondary sides mix air 
drawn through the high speed air 
bleed with the fuel before it 
passes out of the nozzles. 


Air bleeds in the primary nozzle 
passage plugs cause the air fuel 
mixture to closely follow the re- 
quirements of the engine. Also, 
their position at the junction of 
the nozzle passage and the main 
vent tube serves to break the flow 
of fuel from the high speed circuit 
quickly as the throttle is closed 
upon deceleration. 


A clogged air bleed or main vent 
tube may cause excessively rich 
mixtures. The high speed bleed 
and main vent tubes are perma- 
nently installed. If replacement 
is necessary, use a new venturi 
assembly. 


The high speed bleeds also act as 
anti-percolator vents when a hot 
engine is stopped or at idling 
speed. This will help vent fuel 
vapor pressure in the high speed 
and idle well before it is suf- 
ficient to push fuel out of the 
nozzles and into the intake 
manifold. 


Engines operated at part throttle 
on level road use a mixture of 
maximum leanness. The mixture 
for greatest power and acceler- 
ation is somewhat richer, and is 
furnished by the power and accel- 
erating systems described later. 


The high speed systems in the 
primary section control the flow 
of fuel during the intermediate or 
part throttle range of operation 
and up to approximately 85 MPH. 
The secondary throttle valves re- 
main closed until the primary 
valves have opened approximately 
00-55 degrees, after which they 
are opened proportionately so that 
all valves reach the wide open 
position at the same time. While 
the secondary valves are closed, 
the auxiliary valves located above 
them are held closed by the 
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weights on the auxiliary valve 
shaft lever (Figure 3-76); there- 
fore there is not sufficient air 
flow through the barrels to oper- 
ate the high speed systems in the 
secondary section. 


When the secondary throttle 
valves are open and the engine 
speed is at least 1400-1600 RPM, 
the resulting air flow through the 
secondary barrels starts to open 
the auxiliary valves because their 
supporting shaft is located off- 
center in the barrels. When the 
auxiliary valves are open the high 
speed systems in the secondary 
section also supply fuel to the 
engine. 


e. Operation of the 
Power System 


For maximum power or high 
speed operation above approxi- 
mately 85 MPH, a richer mixture 
is required than that necessary 
for normal throttle opening. The 
richer mixture is supplied 
through the high speed systems 
in the primary section through 
vacuum control of the step-up 
rods. 


Each power circuit consists of a 
vacuum piston located in a cyl- 
inder connected to manifold vac- 
uum and a spring which tends to 
push the piston upward against 
manifold vacuum. See _ Fig- 
ure 3-77. 


Under part throttle operation, 
manifold vacuum is sufficient to 
hold the piston and rod down 
against the tension of the spring, 
so that the large diameter of the 
rod is in the metering jet for 
economy. When the throttle valve 
is opened to a point where addi- 
tional fuel is required for satis- 
factory operation, manifold 
vacuum decreases sufficiently so 
that the piston spring moves the 
piston and rod upward to the small 
rod diameter to give the required 
richer mixture for power. AS 
soon as the demand is passed 
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located in an angular passage at 
the base of the pump assembly. 
The intake check is serviced only 
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Figure 3-77—Power Circuit 


manifold vacuum again moves the 
piston and rod down. 


f. Operation of 
Accelerating System 


The accelerating pump circuit, 
located in the primary Side, pro- 
vides a measured amount of fuel 
necessary to insure smooth en- 
gine operation on acceleration at 
lower car speeds. 


When the throttle is closed, the 
pump vlunger moves upward in 
its cylinder and fuel is drawn into 
the pump cylinder through the in- 
take check. The discharge check 
is seated at this time to prevent 
air from being drawn into the cyl- 
inder. When the throttle is opened, 
the pump plunger moves down- 
ward forcing fuel out through the 
discharge passage, past the dis- 
charge check, and out of the pump 
jets. When the plunger moves 
downward, the intake check is 
closed, preventing fuel from being 
forced back into the bowl. See 
Figure 3-78. 


At higher car speeds, pump dis- 
charge is no longer necessary to 


insure smooth acceleration. When 
the throttle valves are opened a 
predetermined amount, the pump 
plunger bottoms in the cylinder 
eliminating further pump 
discharge. 


Be sure the pump plunger cup 
is in good condition and the intake 
and discharge checks and pump 
jet are free of lint, gum or other 
foreign matter. The pump intake 
check is a one piece assembly 
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Figure 3-78—Pump Circuit 


g- Operation of 
Choke System 


The choke circuit, located in the 
primary Side, provides the cor- 
rect mixture necessary for quick 
cold engine starting and during 
engine warm-up. 


When the engine is cold, tension 
of the thermostatic coil holds the 
choke valve closed. When the en- 
gine is started, air velocity 
against the offset choke valve 
causes the valve to open slightly 
against the thermostatic coil ten- 
Sion. Intake manifold vacuum ap- 
plied to the choke piston also 
tends to pull the choke valve open. 
The choke valve assumes a posi- 
tion, where tension of the thermo- 
Static coil is balanced, by the pull 
of vacuum on the piston, and force 
of air velocity on the offset valve. 


When the engine starts, slots lo- 
cated in the sides of the choke 
piston cylinder are uncovered, 
allowing intake manifold vacuum 
to draw warm air through the 
climatic control housing. This air 
is heated in a tube running 
through the exhaust manifold. 
Clean, filtered air is used to op- 
erate the choke thermostatic coil. 
Air is taken from the air horn of 
the carburetor, down a pipe to 
the right exhaust manifold. The 
flow of warm air heats the ther- 
mostatic coil and causes it to 
lose some of its tension. The 
thermostatic coil loses its ten- 
sion gradually, until the choke 
valve reaches the _ full-open 
position. 


If the engine is accelerated during 
the warm-up period, the corre- 
sponding drop in manifold vacuum 
allows the thermostatic coil to 
momentarily partially close the 
choke, providing a richer mixture. 
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During the warm-up period, it is 
necessary to provide a fast idle 
speed to prevent engine stalling. 
This is accomplished by a fast 
idle cam connected to the choke 
linkage. The fast idle adjusting 
screw on the throttle lever con- 
tacts the fast idle cam and pre- 
vents the throttle valves from 
returning to a normal warm en- 
gine idle position, while the 
choke is in operation. See Fig- 
ure 3-79. 


If during the starting period the 
engine becomes flooded, the choke 
valve may be opened manually to 
Clean out excessive fuel in the 
intake manifold. This is accom- 
plished by depressing the ac- 
celerator pedal to the floor mat. 
The unloader projection on the 
throttle lever contacts the fast 
idle cam which rotates and par- 
tially opens the choke valve. 


The secondary section does not 
have a choke valve. In order to 
prevent air entering the carbu- 
retor through the secondary side 
during the engine warm-up 
period, it is necessary to lock 
the secondary throttle valves in 
the closed position. This is ac- 
complished by engagement of a 
lock-out arm with a locking tang 
on the secondary valve shaft 
lever. See Figure 3-79. 


With the choke valve in wide open 
position the lock-out arm rests 
in a lowered position, clear of the 
Secondary valve shaft lever. As 
the choke valve closes it rotates 


Figure 3-79—Choke Linkage 


the fast idle cam trip lever, al- 
lowing the lock-out arm to rise. 
As soon as the choke valve is 
closed a few degrees from wide 
Open position, the notch in the 
lock-out arm lies in the line of 
travel of the locking tang on 
the secondary valve shaft lever, 
thereby preventing the shaft and 
valves from turning. 


The choke fast idle linkage per- 
mits the choke valve to float in 
that it can close a few degrees, 
if necessary, should the engine 
falter while running on fast idle 
during the warm-up period. When 
the engine starts, manifold vacu- 
um applied to the choke piston 
pulls the choke valve partially 
open. Should the engine falter, 
the choke piston will sense the 
condition because of the reduc- 
tion in vacuum and allow the 
tension of the thermostatic coil 
to partially close the choke, pro- 
viding a Slightly richer mixture 
to smooth out the engine’s 
performance. This feature of al- 
lowing the choke valve to close 
partially while the fast idle screw 
is in contact with the cam helps 
prevent stalling during the warm- 
up period. The choke valve is 
allowed to come open during the 
warm-up period if the car is left 
running on fast idle while warm- 
ing up. 
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1. Remove pin spring from upper 
end of choke rod and disconnect 
rod from choke shaft lever. Re- 
install pin spring on choke rod 
for safe keeping. 


2. Remove retainer and spring 
from upper end of pump rod and 
disconnect rod from pump arm. 
Reinstall spring and retainer on 
pump rod. 


3. Remove screws holding two 
step-up piston cover plates to 
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air horn. Remove cover plates 
and remove each step-up piston, 
rod, and rod retainer spring as 
an assembly. Then remove two 
step-up piston springs. See Fig- 
ure 3-80. 


4. Remove screw from end of 
choke shaft and remove outer 
lever and washer. Then remove 
inner lever and fast idle rod from 
carburetor as an assembly. Re- 
move choke _ valve _ attaching 
screws. Remove choke valve and 
shaft. 


0. Remove fuel inlet fitting and 
gasket. Remove all air horn 
screws and lock washers, noting 
location of attached cable clip. 
Remove air horn and gasket from 
main body, lifting straight up to 
avoid damaging floats or pump 
plunger. 


6. Remove float lever pins and 
floats. Remove float needles, 
needle seats, and gaskets. Keep 


float system parts separated so 


that they may be reinstalled in 
original location with a minimum 
amount of adjusting. 


7. Remove pin spring from pump 
link. Remove link and reinstall 
pin spring. Remove pump plunger 
assembly from air horn. Remove 
air horn gasket. 


8. Remove lower pump spring 
from main body. Remove thermo- 
static coil and housing assembly, 
gasket, and baffle plate from 


Figure 3-80—Step-Up Rod and 
Related Parts 
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choke piston housing. Remove 
screw from end of choke piston 
housing shaft and remove washer. 
Then remove choke piston, lever, 
link and pin assembly. 


9. Remove piston housing from 
main body. Remove small round 
gasket from piston housing. Re- 
move choke shaft, lever, and rod 
assembly from piston housing. 


10. Remove idle mixture adjust- 
ment screws and springs. 


11. Remove thermostatic valve 
and gasket. See Figure 3-74. 


12. Remove both secondary ven- 
turi assemblies and gaskets. Re- 
move auxiliary valve assembly. 
Remove both primary venturi as- 
semblies and gaskets. Notice that 
each venturi assembly is different 
and can be assembled in only one 
location. Notice also that primary 
venturi assembly gaskets are dif- 
ferent from secondary gaskets. 


13. Remove pump jet housing and 
gasket. Remove pump discharge 
check needle. 


14. Remove all four’ metering 
jets. Notice that the primary jets 
have larger orifices than the 
Secondary jets. This is because 
Step-up rods are used only in 
the primary jets. 
15. Remove pump intake ball 
check assembly. 


Unless passages in main body 
appear to be clogged with carbon 
Or gum to such an extent that 
penetration of cleaning solution 
is doubtful, it is seldom neces- 
Sary to remove passage plugs. 


For normal cleaning and inspec- 
tion, it is not necessary to 
remove primary or secondary 
throttle valves and their connect- 
ing linkage. However, if throttle 
linkage is worn or damaged, 
service replacement parts are 
available. 


3-24 ASSEMBLY AND 
INTERNAL ADJUST- 
MENT OF CARTER 
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During assembly of carburetor 
use all new gaskets and any ad- 
ditional new parts found to be 
necessary during inspection. 
Calibrated parts must be as 
Specified for carburetor CODE 
number which is stamped in edge 


of mounting flange at rear center. 


1. Place main body in upright 
position on bench or mounting 


fixture. Install primary and 
secondary metering jets and 
tighten securely. NOTE: The 


primary jets are the two having 


the larger orifices and are in- 
stalled in the holes nearest the 
center of the main body below 
step-up rod holes in air horn. 


2. Install pump discharge check 
needle point down. Install pump 
jet housing and gasket. Install 
pump intake ball check assembly. 


e- Install thermostatic valve 
using new _ gasket. See _ Fig- 
ure 3-74. 


4. Install auxiliary valve assem- 
bly with screw heads down. Then 


install secondary and primary 
venturi assemblies, using new 
gaskets. NOTE: If a primary 


venturi assembly does not fit in 


place flush with top of main body, 


it belongs on other side. 


5. Install idle mixture adjustment 
screws. Seat lightly and back out 
1-1/2 turns, which will provide 
an average initial adjustment. 


6. Install choke piston housing 
shaft, lever and rod assembly in 
piston housing with lever and rod 
pointing away from heat pipe 
connector. Install small round 
rubber gasket in houSing recess, 
then install piston housing on 
main body using three self tapping 
screws. Install choke piston, pin, 
link and lever assembly in piston 
housing. Install piston lever on 
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flats of shaft in such a way that 
inner and outer levers are point- 
ing in Same general direction. 
Then install screw. 


7. Place pump plunger assembly 
in position in air horn and install 
pump link. Install pin spring in 
upper end of link. Invert air horn 
and install new air horn gasket. 


8. Install float needle seats and 
gaskets. Install float needles, 
floats, and lever pins, making 
sure they are installed in original 
locations. 


9. Align Float - Sight down side 
of float to determine if side is 
parallel with outer edge of air 
horn. If adjustment is neces- 
sary, bend float lever by applying 
pressure to end of float with 
fingers while supporting float 
lever with thumb. See Fig- 
ure 3-81. 


Remove any excess clearance be- 
tween arms of float lever and 
lugs on air horn by bending float 
lever arms. Arms should also 
be parallel to inner surfaces of 
lugs. After aligning, each float 
must operate freely. 


10. Adjust Float Level. With air 
horn inverted and air horn gasket 
in place, check clearance between 
each float (at outer end) and air 
horn gasket using 17/32" gauge 
or a 7/32'' drill. See Figure 3-82. 
To adjust, bend float lever. After 


Figure 3-81—Float Alignment 
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Figure 3-82—Checking Float Level 


any adjustment, recheck float 


alignment. 


11. Adjust Float Drop. With air 
horn held in upright position, 
measure vertical distance from 
air horn gasket to outer end of 
each float using a scale. Bend 
float arm tang as required to 
obtain 3/4" measurement. See 
Figure 3-83. 


12. Place lower pump spring in 
pump well (opposite choke pis- 
ton housing). Install air horn as- 
sembly on main body, using care 
to avoid distortion of floats. In- 
stall air horn screws and tighten 
evenly. (Two longer screws go 
in middle holes.) Check auxiliary 
valve assembly by opening from 
above. Auxiliary valves must be 
perfectly free in any position. 


13. Install choke shaft in air horn 
with attached lever toward choke 
piston housing. Install choke 
valve with markings up and in- 
Stall screws loosely. Align choke 


(MEASURE HERE 
USING GAUC 


Figure 3-83—Checking Float Drop 


valve by working choke shaft 
endwise while maintaining an 
upward pressure on choke shaft 
lever. Tigten and stake choke 
valve screws. Check for uniform 
clearance and freedome from 
sticking, as improper fit or bind- 
ing may cause hard starting. 
Mechanism is free if choke valve 
will fall open from its own weight. 


14. Install assembled fast idle 
rod and choke lever by first en- 
gaging fast idle rod in fast idle 
cam. Then place lever over end 
of choke shaft so that it points 
toward accelerator pump with 
choke closed. 


15. Install two step-up piston 
springs. Install each assembled 
retainer spring. Carefully push 
down on each step-up piston and 
rod until rod enters metering jet. 
Use care to avoid bending step- 
up rods. Then install cover 
plates, holding plates down while 
tightening screws. 


16. Install upper end of pump rod 
in pump arm. Install spring and 
retainer on rod, making sure that 
bronze washer is on opposite side 
of pump arm from spring. 


17. Install upper end of choke rod 
in choke shaft lever, using pin 
spring on rod. 


3-25 EXTERNAL ADJUST- 
MENT OF CARTER 
4-BARREL 
CARBURETOR 


1. Adjust Choke Piston Position. 
Inside choke piston bore on left 
side, about 1/2 inch down, is a 
small slot. Insert 1/8 inch bent 
end of .026"' wire gauge into upper 
end of slot; then close choke valve 
until piston stops against gauge. 
Check opening between upper 
edge of choke valve and inner 
wall of air horn using .115'' Wire 
Gauge. See Figure 3-84. If ad- 
justment is required, place Tool 
J-5197 on lower section of choke 
rod and bend as necesSary. 


4-BARREL CARTER 3-59 


Figure 3-84—Choke Piston Adjustment 


2. Install baffle plate in choke 
piston housing. Install thermo- 
Static coil and housing assembly 
with gasket. Rotate clockwise 
until index marks align and 
choke valve is just closed, then 
tighten screws and retainers. 


3. Adjust Pump. Push fast idle 
cam aside and back out throttle 
stop screw until throttle valves 
seat in throttle bores. With pump 
rod in center hole, measure from 
air horn to top of plunger shaft 
with scale. Bend pump rod at 
lower angle as required to obtain 
7/16"" measurement using Tool 
J-4552. See Figure 3-85. Turn 
throttle stop screw in (from fully 
closed throttle position) 3/4 turn 
which should provide an initial 
idle adjustment. 


4, Adjust Fast Idle Cam Position. 
With choke valve held _ fully 
closed, open throttle slightly to 
allow fast idle cam to spring to 


Figure 3-85—Pump Adjustment 
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Figure 3-86—Fast Idle Cam Adjustment 


a neutral position. Now index 
mark on fast idle cam must align 
with center of fast idle screw. If 
mark does not align, bend fast 
idle rod using Tool J-5197 as 
required to make mark align. See 
Figure 3-86. 


NOTE: With choke fully closed 
and index mark aligned, lug on 
fast idle cam must clear stop on 
throttle body. 


5. Adjust Unloader. Hold throttle 
wide open and check clearance 
between upper edge of choke valve 
and inner wall of air horn using 
the 7/32" gauge or a 7/32" drill. 
Bend unloader tang on throttle 
shaft lever as required to obtain 


this clearance uSing pliers. See 
Figure 3-87. 
6. Adjust Closing Shoe. Hold 


choke open and rotate primary 
throttle lever through full range. 
Check clearance between positive 
Closing shoes on primary and 


Figure 3-87—Unloader Adjustment 
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Figure 3-88—Closing Shoe Adjustment 


secondary throttle levers’ at 
closest position using .020"' gauge. 
Bend secondary closing shoe as 
required to obtain this clearance 
using pliers. See Figure 3-88. 


7. Adjust Throttle Opening. At 
wide open throttle, primary throt- 
tle valves should be vertical. 
Secondary throttle valves should 
be a few degrees from vertical. 
Upper edge of secondary valves 
Should just contact auxiliary 
valves when both are wide open. 
If necessary, bend wide open stop 
lug. 


Primary and secondary throttle 
valves should reach wide open 
throttle at the same time. To 
synchronize, bend secondary 
Operating rod. See Figure 3-89. 


The pick-up lever located on the 
primary throttle shaft has two 
points of contact with the loose 
lever on the primary shaft. Cau- 
tion should be taken that the pick- 
up lever contacts the loose lever 


ROTI <A 
TOP SCREW 


4" 


Figure 3-89—Secondary Throttle 
Opening Adjustment 


at both points at the same time. 
See Figure 3-89. If they do 
not make this contact, bend 
pick-up lever to obtain proper 
engagement. 


8. Adjust Secondary Throttle 
Lock-Out. Open primary throttle 
valves slightly to clear fast idle 
cam and manually open and close 
choke valve. Lock-out tang on 
secondary throttle should freely 
engage in notch of lock-out dog 
while barely missing edge of 
notch. If necessary to adjust, 
bend tang on secondary throttle 
lever using Tool J-6058-A. See 
Figure 3-90. 


Install carburetor on car. Make 
final idle speed and mixture ad- 
justments on car in normal man- 
ner. See Paragraph 3-8. 


9. Adjust Fast Idle. Make adjust- 
ment on car with engine operating 
at normal temperature and trans- 
mission in drive as follows: 


(a) Position fast idle cam so that 
fast idle screw is resting on low 
step of fast idle cam with edge 
of screw aligned with starting 
edge of cam. 


(b) Adjust fast idle screw so that 
engine runs 600 RPM. 


Figure 3-90—Secondary Throttle 
Lock-Out Adjustment 
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3-26 DESCRIPTION AND 
OPERATION OF 
CARTER DUAL 
4-BARREL 
CARBURETORS 


The Carter Model AFB 4-barrel 
carburetors used in the 425 cubic 
inch engine dual 4-barrel option 
are very Similar to _ Single 
4-barrel Carter carburetors. To 
aid in description, the carbu- 
retors will be referred to as 
front and rear carburetors. Each 
carburetor, of course, has a pri- 
mary section (consisting of the 
2-barrelled forward half) and a 
Secondary section (consisting of 
the 2-barrelled rearward half). 
Although fuel for idling is sup- 
plied by the primary section of 
both carburetors, fuel for all 
other operation except for hard 
acceleration or extreme high 
Speeds is provided by the primary 
section of the rear carburetor 
only. Only the rear carburetor 
is equipped with an automatic 
choke and a clean air system for 
the choke. The rear carburetor 
also provides connections for the 
positive crankcase ventilator and 
the distributor vacuum advance 
unit. 


The front carburetor (primary 
section) has fixed idle orifices. 
Only the rear carburetor (pri- 
mary section) has idle mixture 
adjusting needles and an idle 


Speed adjustment. This speed ad- 
justment is of the idle by-pass 
type; all throttle valves are 
closed tight, so all air flow at 
idle is metered by a Single brass 
air adjustment screw in a by- 
pass channel. 


Operation of the dual carburetor 
system from idle to wide open 
is as follows: As the accelerator 
pedal is gradually depressed, the 
primary of the rear carburetor 
Starts to open. When it is ap- 
proximately half open, the pri- 
mary of the front carburetor 
starts to open. Next the secon- 
dary of the rear carburetor starts 
to open, and last, the secondary 
of the front carburetor starts to 
open. Each of the four sections 
Opens at such a rate that all 
throttle valves reach the wide 
Open position at the same time. 


3-27 SERVICING CARTER 
DUAL 4-BARREL 
CARBURETORS 


The disassembly, cleaning, in- 
Spection and assembly procedures 
are the same as in Section 3-G. 
The internal and external carbu- 
retor adjustments are also made 
in a similar manner, but some of 
the dimensions differ from those 
for the single 4-barrel Carter. 
For dual 4-barrel specifications, 
see page 3-2. 


3-28 THROTTLE LINKAGE 
ADJUSTMENTS— 
DUAL 4-BARREL 
CARBURETORS 


a. Throttle Linkage 
Adjustments 


1. Move rear carburetor throttle 
lever to wide open position, mak- 
ing sure that nothing prevents 
lever from actually contacting 
carburetor casting. 


2. Unsnap front end of rear throt- 
tle rod assembly from throttle 
lever. While another man presses 
accelerator pedal firmly against 
floor mat, hold rear throttle in 
wide open position and adjust rear 
throttle rod length so that its 
socket aligns with the ball on 
the throttle lever. Then shorten 
rear throttle rod two turns and 
Snap socket on throttle lever ball. 


3. With both carburetors held at 
Closed throttle, adjust turnbuckle 
until it just contacts trunnion of 
front carburetor, then back-off 
turnbuckle one turn and tighten 
lock nut. See Figure 3-91. 


4. With both carburetors held at 
wide open throttle, adjust bolt 
until it just contacts trunnion of 
front carburetor. (Bolt is self- 
locking. ) 
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b. Transmission Detent 
Switch Adjustment 
(Automatic Transmission 
Cars) 


With rear carburetor held at wide 
open throttle, adjust detent (down- 
shift) switch plunger so that it is 
approximately .050" inch from 
bottom. 


c. Dash Pot Adjustment 
(Automatic Transmission 
Cars) 


1. Loosen dash pot lock nut. 


2. While holding rear carburetor 
fully closed, rotate dash pot until 
plunger just touches throttle 
lever. Make a reference mark on 
dash pot, then rotate it 5 turns 
toward throttle lever (depressing 
plunger). 


3. Retighten lock nut. 


3-29 IDLE SPEED AND 
MIXTURE ADJUST- 
MENTS—DUAL 
4-BARREL 
CARBURETORS 


The positive crankcase ventilator 
valve should be checked as de- 
scribed in paragraph 3-7 before 
making idle adjustments, as this 
valve noticeably affects the air- 
fuel ratio at idle. Adjust idle 
Speed and mixture as _ follows: 


1. Remove air cleaner. Connect 
a tachometer from _ distributor 
terminal of coil to ground. 


2. Start engine and run it at fast 
idle until upper radiator tank is 
hot and choke valve is wide open. 


3. On automatic transmission 
cars, place a block in front of a 
front wheel and apply parking 
brake firmly, then shift trans- 
mission into drive. 
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4. Make sure that all throttle 
valves close fully, then set idle 
Speed at 500 RPM by turning 
brass air adjustment screw in 
rear carburetor. 


9. Turn idle mixture needles 
alternately to obtain highest ta- 
chometer reading. 


6. Each time an improved mix- 
ture setting increases the idle 
Speed, the air adjustment screw 
must be turned inward to de- 
crease the idle speed to 500 RPM. 
Since this is strictly an air ad- 
justment, this throws-off the idle 
mixture. For this reason, always 
adjust idle mixture needles last. 


7. Press a finger on the brass 
valve of each idle compensator 
to see if idle speed drops te- 
Cause compensator was open. If 
Speed drops, readjust idle, mak- 
ing sure compensator remains 
Closed. 
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SPECIFICATIONS 
a. Tightening Specifications 
Thread Torque 

Part Location Size Ft.-Lbs. 
Bolt Cluteh) Cover to “Flywheel. x, o. 4. abs aes a a Se we 3/8-16 x 1 30-40 
Stud Chiteh Release: Fork Bail <u: 4: fs dee ie, es & Ve Aare oo eh he a ee Oe ee es 3/16-16 35-45 
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POO Vp ay wader, ts Bes Bawa De waa cere Ge be Sah Gs es Bech REE, ae aye, Se a A “Sy da 8 ah es Be ee B74" to: 1” 
DEIVen Plate. DiaMelen cn -b:nG. 55 ec ene et Se He: Se BS aS SG ESS BH Soe EME Le Se eS 10 13/32" 
DRIVEN) Plate PACING Ss -sa- 5S ys ene Be Se Bs Ree eet ge eons AS 1S ee le BN a Gee Ses Woven Asbestos 
NUMBE Ol ACINE Ss f61/6.-ah x cor 4 cat Ue Gin ee ee lee or Bese Se We Oe eS ee ne ee Oe SG: Se ee ee 2 
Pacing~ Attache mt:.6. ocvarcé, Sec Gc ee aoe ws, 5S whe 1s sR th te ew ee hs oe ee GE ey ae ae ae A ee Se es a SE a a a a ee ae Riveted 
PACING <A Peat (Oey is) gh. ate: os ai a> Brie Bi EE Bote a Aa’ Ge Ge di ts ac SS Ae BS a. OS ios as sh BP PS Gs ee oe es 106.81 
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4-2 CLUTCH DESCRIPTION 


All 4400 synchromesh cars are 
equipped with a single plate dry 
disc clutch, using a diaphragm 
Spring assembly. See Figure 4-1. 


a. Release 


Depressing the clutch pedal 
causes movement of the clutch 
fork in the direction shown in 
Figure 4-2. Actual operation of 
the linkage in this operation is 
explained in paragraph C below. 
The clutch fork, pivoting on a ball 
stud, acts upon the throw out bear- 
ing. The bearing in turn, forces 
the tangs of the diaphragm spring 
in the direction shown in Figure 
4-2. The diaphragm spring, be- 
ing retained in the clutch cover 
by 9 rivets and 2 wire rings, is 
mounted in such a way that the 
Spring can pivot or dish on these 
rings, again reversing the direc- 
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Figure 4-]1—Standard Clutch 


PRESSURE 
PLATE 


DRIVEN PLATE 
FLYWHEEL 


PRESSURE PLATE 


PIVOT POINT 


a ZP\— cLutcH FORK 


weim | \ 
ANAN\\ 


GS /, . 
j 
44 fa 
() Yj 
SAS, 
A, Yy “ “7 
Yj 


CRANKSHAFT 


Figure 4-2—Clutch Releasing Action 


tion of force. This force is ap- 
plied directly to the 3 retracting 
springs which, in turn, pull the 
pressure plate rearward and out 
of contact with the driven plate. 


b. Clutch Driven Plate 


The clutch driven plate assembly 
is mounted with a free sliding fit 
on the transmission main drive 
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gear and is keyed to the gear by 
ten splines. The front end of the 
main drive gear is piloted by a 
bushing pressed into a recess in 
the rear end of the engine crank- 
shaft. See Figure 4-1. 


The outer area of the driven plate 
is divided into segments which 
are formed in low waves to pro- 
vide springs between the plate 
facings and thereby cushion en- 
gagement of the clutch. A molded 
facing, grooved to give release, is 
riveted to each side of every seg- 
ment of the plate. When the clutch 
is fully released, the waved seg- 
ments cause the facings to spread 
approximately .055"" and the 
movement of pressure plate pro- 
vides an additional clearance of 
approximately .030" to assure 
full release of driven plate. See 
Figure 4-2. 


The driven plate assembly is 
designed to prevent torsional 
periods of the engine from being 
transmitted to the transmission 
gears and causing rattle. This is 
accomplished by driving the plate 
hub through torsional coil springs 
and providing frictional dampen- 
ing by means of friction between 
disc and the nuts. 


c. Clutch Linkage 


The clutch pedal is the suspended 
type and pivots on a shaft which 
extends thru a bracket bolted to 
the cowl. The pedal arm returns 
against a rubber bumper. See 
Figure 4-3. 


The clutch operating rod extends 
from the clutch pedal thru the 
cowl, where it is retained to the 
equalizer operating rod by a 
waSher and clip. The clutch 
equalizer operating rod is joined 
with the operating lever by the 
equalizer shaft. Projections ex- 
tending from the spherical ends of 
the equalizer shaft interlock with 
the equalizer rod at one end, and 


the equalizer lever at the other. 
The entire equalizer unit is sup- 
ported by a pivot stud attached to 
the crankcase, and a bracket at- 
tached to the frame. See Fig- 
ure 4-3. 


A rod, threaded at one end, is at- 
tached to the equalizer lever and 
is provided with a locking nut for 
adjustment purposes. The other 
end is spherical and pivots in an 
indentation in the clutch fork. 
Movement of the equalizer as- 
sembly is thus transmitted to the 
clutch fork. Pedal return is pro- 
vided by a spring between the 
clutch fork and the frame. 


4-3 CLUTCH TROUBLE 
DIAGNOSIS 


a. Excessive Pedal Pressure 


The normal pressure required to 
depress the clutch pedal varies 
between 28 and 33 lbs. Minimum 
pedal pressure is required when 
the car is new. It is a normal 
condition for the pedal pressure 
to increase as mileage increases. 
If excessive pressure is encoun- 
tered (over 40 lbs.), it is logical 
to suspect a worn driven plate. 
However, linkage bind due to mis- 
adjustment or lack of lubrication 
can also increase pedal pressure. 


b. Noise 


Squeaking and grinding noises 
during clutch pedal operation are 
usually caused by heavy friction 
in the release linkage or internal 
parts of clutch assembly. Before 
condemning the throw-out bear- 
ing, thoroughly lubricate equal- 
izer and, if necessary, lubricate 
internal working parts of clutch 
as described in paragraph 4-5. 


c. Clutch Grab or Chatter 


A very Slight amount of oil on 
driven plate facings will cause 


clutch grab and chatter. A new 
driven plate must be installed if 
Original plate facings contain oil 
Since removal of oil from facings 
is not practical. 


When oil is found on facings, ex- 
amine pilot bushing, transmission 
drainback, rear engine bearing, 
and oil leaks which might drain 
back into clutch housing be- 
tween upper and lower flywheel 
housings. 


d. Clutch Drag or Failure 
to Release 


To test for clutch drag or failure 
to release depress clutch pedal 
to toeboard and put into low gear. 
Hold pedal depressed and shift 
transmission to neutral, wait 
about 15 seconds with pedal de- 
pressed and again shift into low 
gear. If clutch is not releasing 
completely a gear clash will 
occur. 


If test shows that clutch is not 
releasing properly, check clutch 
pedal lash (par. 4-4) and check 
release linkage for lost motion. 
Correct as necessary and again 
test for clutch drag. 


If clutch drag cannot be corrected 
in release linkage, remove clutch 
and check height of release 
levers. Check driven plate for oil 
soaked or cracked facings, also 
for run-out and free movement 
On main drive gear (par. 4-6). 


e. Clutch Slipping 


First make certain that clutch 
pedal is adjusted for specified 
lash (3/4 to 1") and that pedal 
is not binding. One type of clutch 
Slippage is sometimes wrongly 
diagnosed as due to a weak clutch 
Spring. This slippage occurs 
during gear shifting, and full en- 
gagement of the clutch is not ob- 
tainable until the engine speed 
is reduced. After full engagement 
is obtained, no further slippage 
occurs during acceleration or 
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under full load. This condition 
is usually due to the clutch driven 
plate hub sticking on the splines 
of the transmission main drive 
gear. Correction can be made by 
removing the clutch and thorough- 
ly cleaning splines of driven plate 
and clutch gear then applying a 
light coating of Lubriplate. 


4-4 CLUTCH ADJUSTMENT 


Pedal lash (free pedal) must be 
adjusted occasionally to compen- 
sate for normal wear of clutch 
facings. As the driven plate wears 
thinner, pedal lash decreases. 


It is very important to maintain 
pedal lash at all times. Insuf- 
ficient pedal lash will cause the 
throw-out bearing to ride against 
the diaphragm spring tangs con- 
stantly, resulting in abnormal 
wear of these parts. It may also 
cause clutch slippage and abnor- 
mal wear of the driven plate, fly- 
wheel, and pressure plate if 
pressure on the spring tangs is 
enough to prevent positive en- 
gagement of the clutch. 


Check pedal lash (free pedal) by 
pushing on the pedal pad with the 
hand. Pedal lash should be 3/4" 
to 1'' measured at the pedal pad. 
(See Figure 4-3). 


Adjust pedal lash as follows: 


1. Check pedal at full release 
position, making sure it contacts 
rubber stop. 


2. Adjust clutch release rod to 
give zero lash at pedal. 


3. Back off release rod 3 full 
turns. 


4. Check pedal lash. If not be- 
tween 3/4" and 1", adjust release 
rod further. 


5. When lash is at desired dimen- 
sion, tighten locknut. Torque to 
5-15 ft. lbs. 


4-5 REMOVAL, 
LUBRICATION AND 
INSTALLATION 
OF CLUTCH 


a. Removal from Vehicle 


1. Remove transmission as out- 
lined in Section 4-C. 


2. Remove clutch throw-out bear- 
ing from the fork. 


3. Remove clutch fork tension 
Spring from fork. Disconnect 
clutch fork push rod. 


4. Disconnect clutch fork from 
ball stud by forcing it toward the 
center of the vehicle. 


2. Mark clutch cover and fly- 
wheel with a center punch so that 
cover can be reinstalled in the 
Same _ position on flywheel in 
order to preserve engine balance. 


6. Loosen the clutch attaching 
bolts one turn at a time until dia- 
phragm spring is released. 


7. Support pressure plate and 
cover assembly while removing 
last bolts, then remove pressure 
plate, then the driven plate. 


8. Remove three drive-strap to 
pressure plate bolts and retract- 
ing springs and remove pressure 
plate from clutch cover. 


NOTE: When disassembling, note 


position of grooves on edge of 
pressure plate and cover. These 
marks must be aligned in assem- 


bly to maintain balance. 


9. The clutch diaphragm spring 
and two pivot rings are riveted to 
the clutch cover. Spring, rings 
and cover should be inspected for 
excesSive wear or damage and if 
there is a defect, it is necessary 
to replace the complete cover 
assembly. 


b. Lubrication of Clutch 


Lubrication of the clutch release 
equalizer is required when the 
clutch is overhauled; if lubrica- 


tion becomes necessary between 
overhauls to eliminate squeaks 
Or excessive pedal pressure, the 
clutch must be removed from the 
Car. 


1. Very sparingly apply wheel 
bearing lubricant in pilot bushing 
in crankshaft. If too much lubri- 
cant is used, it will run-out on 
face of flywheel when hot and 
ruin the driven plate facings. 
Make sure that surface of fly- 
wheel is clean and dry. 


2. Make sure that splines in 
driven plate hub are clean and 
apply a light coat of Lubriplate. 


Apply a light coat of Lubriplate on 
transmission drive gear splines. 
Slide driven plate over transmis- 
Sion drive gear several times. 
Remove driven plate and wipe 
off all excess lubricant pushed-up 
by hub of plate. Driven plate fac- 
ings must be kept clean and dry. 


3. Fill groove in throw-out bear- 
ing with wheel bearing lubricant 
(See Figure 4-5). Make sure 
transmission front bearing re- 
tainer Sleeve is clean and apply a 
light coat of wheel bearing lubri- 
cant. Slide throw-out bearing 
Over transmission retainer sev- 
eral times. Remove throw-out 
bearing and wipe off all excess 
lubricant pushed up by hub of 
bearing. 


4. Apply Lubriplate to ball stud 
in flywheel housing and to ball 
seat in clutch fork. 


5. Check clutch pilot bearing for 
excesSive wear or damage. If re- 
placement is necessary, remove 
with J-1448. To replace bearing 
use J-1522 as shown in Fig- 
ure 4-4. 


c. Installation 


1. Install the pressure plate in 
the cover assembly, lining up the 
groove on the edge of the pres- 
sure plate with the groove on the 
edge of the cover. 
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2. Install pressure plate retract- 
ing Springs and drivestrap to 
pressure plate bolts and lock 
washers. Torque to 11 ft. Ibs. 
The clutch is now ready to be 
installed. 


3. With clutch fork in housing, 
but not on ball stud, install clutch 
disc, pressure plate and cover 
assembly. Support them with a 
Spare clutch gear. Be sure to 


align marks on Clutch cover with 
marks on flywheel. 


4. Install bolts in every other 
hole in cover assembly first and 
pull down slowly until tight. Then 
install remaining 3 bolts. 


0. Remove clutch gear used as 
a pilot. 


6. Replace clutch fork on the ball 
stud. 


Figure 4-4—Pilot Bearing Installation 


7. Lubricate the recess on the 
inside of the throw-out bearing 
collar and coat the throw-out fork 
groove with a small amount of 
wheel bearing grease. See Fig- 
ure 4-5. Do not use too much 
lubricant. 


8. Install throw-out bearing to the 
clutch fork, and install linkage. 


9. Install transmission as  out- 
lined in Section 4-3. 


4-6 INSPECTION OF 
CLUTCH 


Wash all metal parts of clutch, 
except release bearing and driven 
plate, in suitable cleaning solution 
to remove dirt and grease. Soak- 
ing release bearing in cleaning 
solution would permit solution to 


INSTALLER 


COAT THIS GROOVE 


PACK THIS RECESS 


Figure 4-5—Throw-out Bearing 
Lubrication 


seep into bearing and destroy the 
lubricant. Soaking driven plate 
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in cleaning solution would damage 
the facings. 


1. Flywheel and Pressure Plate. 


Examine friction surfaces of fly- 
wheel and pressure plate for 
scoring or roughness. Slight 
roughness may be smoothed with 
fine emery cloth, but if surface 
is deeply scored or grooved the 
part should be replaced. 


2. Clutch Cover. Inspect clutch 
cover for cracks or distortion. 
Check clearance between pres- 
sure plate driving lugs and edges 
of slots in cover, using feeler 
gauges. The clearance should be 
.005"" to .008''; excessive clear- 
ance may cause rattle when en- 
gine is intermittently accelerated 
with clutch disengaged. 


3. Clutch Driven Plate. Inspect 
driven plate for condition of fac- 
ings, loose rivets, broken or very 
loose torsional springs, and flat- 
tened cushion Springs. 


If facings are worn down near 
rivets or are Oily, the plate as- 
sembly should be replaced. A 


very slight amount of oil on clutch 
facings will cause clutch grab and 
chatter. A large amount of oil on 
facings will cause Slippage. Re- 
moval of oil by solvents or by 
buffing is not practical since oil 
will continue to bleed from facing 
material when hot. 


When oil is found on driven plate 
facings, examine transmission 
drainback hole, pilot bushing, en- 
gine rear main bearing and other 
points of oil leakage. 


Test the fit of driven plate hub 
on transmission main drive gear 
for an easy Sliding fit. 


4. Bearings. Inspect clutch re- 
lease bearing for scoring or ex- 
cessive wear on front contact 
face. Test for roughness of balls 
and races by pressing and turn- 
ing front race slowly. Inspect 
main drive gear pilot bushing in 
crankshaft. If bushing is rough or 
worn it should be replaced. 


Regardless of whether the old 
plate or a new one is to be in- 
stalled, the plate should be 
checked for run-out. This check 
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Figure 4-6—Checking Driven Plate 
for Run=Out 


can be made by sliding the driven 
plate, front side first, over the 
transmission main drive gear 
until it is tight on the spline, 
then setting up a dial indicator to 
bear against the plate facing as 
Shown in Figure 4-6. While hold- 
ing firmly against front end of 
main drive gear to take up play 
in main drive gear bearing, slow- 
ly rotate driven plate and observe 
the amount of run-out shown by 
indicator. If run-out of front fac- 
ing exceeds .025" the plate should 
not be uSed since it is not practi- 
cal to correct excessive run-out 
by bending. 
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4-7 CLUTCH SPECIFICATIONS 


a. Tightening Specifications 


Thread Torque 

Part Location Size Ft. Lbs. 
Bolt Cluteh- Cover: to: Flywheel s-s..5. a: %. 4 440 es Se Nee ae bh ee Sw eee 5/16-18 25-35 
Bolt Flywheel Housing to Cylinder Block ..........0ee0c028 8 ee eveveoes 3/8 -16 45-60 
Spec. Ball Clutch Equalizer Ball to Release Shaft ..........4.0c0+020e8cc cee 7/16-20 60-85 
Bolt Rear Mounting Pad to Transmission ......+2.eeeeeecececeevvvees 7/16-14 50-60 
Stud Clutch Equalizer to Bracket to Frame ........20..c0ceccrceeceece 1/2 -13 20-30 
Bolt Transmission to Flywheel Housing. .......20 2. eee eer re evvevese 7/16-14 40-45 


b. Clutch Specifications 


ClUTCM Pye ick, ato ies Bo Rs) cae Benes a Re ie (ee eee Ga Sa SE Ga pes Rowe. iy wire ace: ee Ee Single Plate-Dry Disc 
Cluteh. Pedal: Pressure: -se:2-4: 3-@ Yat ela) & Sore: @ Gees Gales Grd eee Oe SG ee ee oe ee oS 28-32 Lbs. 
Cluteh. Pedal. "ash sqverie-tec eS as beet BS wait ten aa eee bss ose a Oa BS we ie ea ee, BAe Ge Re 7/8" - 1 1/8" 
Driven. Plate: Diameter”: -a > 4:3. % as a eset ee GRO ce: ee we SR Ge ee ee Be he A Jo ee Ba BS Sy we ES 1tx. 6: 1/2" 
Driven Plate Facings - 
Type And NUMDEr a-%, si 4a. cn Gi Shows He ore UR eh as es eee Se a a Pe ri a GS Re Ss Gh ee ew Woven Molded, 2 
AttACHMeNt *tG- PlAGE: a <3) 9) td. oe Mee eh eae SEA Se Se US BRS Me Se ey BL GOR ee BGS Rivets 
Pacing. Thickness". x36 doc 4 do wed eS RE ena ee a eae ee a a ON SS Oe eo 5135-2 2002" 
dotal -Bifective Area (S@e 1M.) s: <a-si:w) Soa ee Ge: Ge 2 Ss, ewe ee AS, ee SS BO OR Se a we 61.85 
Max. Allowable Run-out at Rear Face of Plate. ....... 2. eee eee ee ere wee ee errr eee eens .025" 
Clutch Springs - 
TYPG-and NUMBER 5 ise hee Ae Shs 8, de Be Be es EE aR oe hel Be a Ave GS SE a EE a ee ee eS Coil, 8 
Total Pressure’ (lbs ay «14 <i &. Sacer beech eS Areas ke Be Re eae ee a ee es a 1839 
Spring Pressure (lbs.) @ Length -.......2..0.0 0000 eee eee eenese 6 Springs 227 + 5 Ibs. @ 1.736 
3 Springs 159 t 5 lbs. @ 1.736 
BYCC WENGE: 3 xe: we. Je he -G  e  o Ba Be ANE BEI feesids Bi Mes toe Sel UE a a ee I Approx. 2 5/8" 
Press. Plate Driving Lug Clearance in Cover ..... ho Oo es SS ae He ee ee a ee es 005" - .008" 
Height, Inner Ends of Release Levers to Flywheel. ....... a ae ee ae ee ee ee oe ee ee 2.062 


Max. Allowable Variation .......... by cadet SE Tees, ee etn veg? “age Wi oage Ob, et BS eS ae fn Bap eR gk as GSE GS a et a fa 2, 3030" 
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4-8 DESCRIPTION OF 
CLUTCH 


A single plate, dry disc clutch is 
used in Models equipped with syn- 
chromesh transmissions. The 
clutch is of conventional design 
with coil type clutch springs and 
three release levers. The re- 
lease levers are adjustable. 


a. Clutch Assembly 


The clutch cover is bolted to the 
flywheel and three lugs on the 
pressure plate engage slots in the 
cover to transmit torque to the 
plate. Eight clutch springs are lo- 
cated between the cover and the 
pressure plate. The three clutch 
release levers are located so that 
their inner ends are in position to 
be engaged by the clutch release 
bearing. The levers pivot on ful- 
crums bolted to the clutch cover 
and in the three pressure plate 
lugs. See Figure 4-1, 


The outer ends of the release 
levers are weighted so that at 
higher engine speeds where slip- 
ping is liable to occur, centrifugal 
force causes more pressure to be 
applied on the pressure plate. The 
faster the clutch revolves, the 
greater the pressure’ exerted 
against the clutch plate, thereby 
increasing the torque transmitting 
ability of the clutch. This addi- 
tional pressure allows the use of 
a clutch which requires lower 
foot pressure at the pedal for 
normal clutch operation. 


When the clutch is in the en- 
gaged position, the release levers 
are clear of the release bearing 
and the clutch springs cause the 
pressure plate to clamp the driv- 
en plate against the flywheel with 
sufficient force to transmit power 
of the engine without slippage. 
The power drive is from flywheel 
to clutch cover, cover to pressure 
plate, and from pressure plate 
and flywheel to driven plate. 


When the clutch is disengaged, the 
clutch release bearing presses 
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Figure 4-7—Clutch and Flywheel Assembly 


forward on the inner ends of the 
release levers which pivot and 
force the pressure plate rearward 
against the pressure of clutch 
springs. The pressure plate is 
moved rearward far enough to 
free the driven plate. See Fig- 
ure 4-1, 


b. Clutch Driven Plate 


The clutch driven plate assembly 
is mounted with a free sliding fit 
on the transmission main drive 


gear and is keyed to the gear by 
ten splines. The front end of the 
main drive gear is piloted by a 
bushing pressed into a recess in 
the rear end of the engine crank- 
shaft. See Figure 4-1. 


The outer area of the driven plate 
is divided into segments which 
are formed in low waves to pro- 
vide springs between the plate 
facings and thereby cushion en- 
gagement of the clutch. A molded 
facing, grooved to give release, 


4-10 4600 CLUTCH 


is riveted to each side of every 
segment of the plate. When the 
clutch is fully released, the waved 
segments cause the facings to 
spread approximately .055" and 
the movement of pressure plate 
provides an additional clearance 
of approximately .030" to assure 
full release of driven plate. See 
Figure 4-2, 


The driven plate assembly is de- 
Signed to prevent torsional pe- 
riods of the engine from being 
transmitted to the transmission 
gears and causing rattle. This is 
accomplished by driving the plate 
hub through torsional coil springs 
and providing frictional damp- 
ening by means of molded friction 
washers, 


ce. Clutch Linkage 


The clutch pedal is of the sus- 
pended type and pivots on a Shaft 
which extends through the clutch 
pedal bracket. The clutch pedal 
returns against a non-adjustable 
pedal stop on the bracket 
assembly. 


The pedal rod extends through the 
floor pan to connect the pedal 
linkage to the clutch equalizer. 
The equalizer pivots between a 
ball stud located at the upper fly- 
wheel housing at one end and the 
frame at the other. 


Figure 4-8—Driven Plate - Transmission 


Side 


A heavy overcenter spring is 
stretched between an eye-bolt, 
which is anchored through the 
cowl at one end, and the clutch 
linkage at the other. 


The upper clutch release rod is 
fastened to the clutch release 
lever (see Figure 4-3). The lower 
end of the release rod is fastened 
to the clutch equalizer with a 
clevis and retainer. Clutch ad- 
justment is obtained on the lower 
clutch release rod, 


The clutch release shaft pivots in 
the upper flywheel housing (see 
Figure 4-4). The clutch release 
shaft is retained in the upper fly- 
wheel housing by the clutch re- 
lease lever and clutch equalizer 
(see Figure 4-4), 


The clutch release yoke is posi- 
tioned to push forward on the 
throw-out bearing when the clutch 
pedal is depressed, A U-shaped 
Spring riveted to the throw-out 
bearing holds the throw-out bear- 
ing in contact with the clutch re- 
lease yoke, The clutch release 
rod length must be adjusted to 
provide clearance between the 
throw-out bearing and the clutch 
release levers. 


The throw-out bearing is mounted 
over the front bearing retainer 
which retains the transmission 
main drive gear bearing. The 
throw-out bearing is filled with 
lifetime lubricant in production 
and no further lubrication is re- 
quired. Lightly lubricate inside 
diameter of throw-out bearing 
with wheel bearing lubricant or 
a heavy grease before installing. 


4-9 CLUTCH TROUBLE 
DIAGNOSIS 


a. Excessive Pedal Pressure 


The pressure required to depress 
clutch pedal to toe board should 
not exceed 32 pounds. If pedal 
pressure is excessive, make cer- 
tain that pedal rod is not binding 
where it passes through the cowl. 
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Thoroughly lubricate equalizer 
with chassis lubricant. Lubricate 
all linkage pins with engine oil. 
If excessive pedal pressure still 
exists after release linkage is 
properly lubricated, lubricate in- 
ternal working parts of clutch as 
described in paragraph 4-5. 


b. Clutch Noise 


Squeaking and grind noises during 
clutch pedal operation are usually 
caused by heavy friction in the 
release linkage or internal parts 
of clutch assembly. Before con- 
demning the throw-out bearing, 
thoroughly lubricate equalizer 
and, if necessary, lubricate in- 
ternal working parts of clutch as 
described in paragraph 4-5, 


c. Clutch Grab or Chatter 


A very slight amount of oil on 
driven plate facings will cause 
clutch grab and chatter. A new 
driven plate must be installed if 
original plate facings contain oil 
since removal of oil from facings 
is not practical. 


When oil is found on facings, ex- 
amine pilot bushing, transmission 
drainback, rear engine bearing, 
and oil leaks which might drain 
back into clutch housing between 
upper and lower flywheel 
housings, 


d. Clutch Drag or Failure 
to Release 


To test for clutch drag or failure 
to release depress clutch pedal to 
toeboard and put into low gear. 
Hold pedal depressed and shift 
transmission to neutral, wait 
about 15 seconds with pedal de- 
pressed and again shift into low 
gear, If clutch is not releasing 
completely a gear clash will 
occur, 


If test shows that clutch is not 
releasing properly, check clutch 
pedal lash (par, 4-4) and check 
release linkage for lost motion. 
Correct as necessary and again 
test for clutch drag. 
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If clutch drag cannot be corrected 
in release linkage, remove clutch 
and check height of release le- 
vers, Check driven plate for oil 
soaked or cracked facings, also 
for run-out and free movement on 
main drive gear (par. 4-6). 


e. Clutch Slipping 


First make certain that clutch 
pedal is adjusted for specified 
lash (7/8" to 1") and that pedal 
is not binding. One type of clutch 
slippage is sometimes wrongly 
diagnosed as due to weak clutch 
springs. This slippage occurs 
during gear shifting and full en- 
gagement of the clutch is not ob- 
tainable until the engine speed is 
reduced, After full engagement is 
obtained no further slippage oc- 
curs during acceleration or under 
full load. This condition is usually 
due to the clutch driven plate hub 
sticking on the splines of the 
transmission main drive gear. 
Correction can be made by re- 
moving the clutch and thoroughly 
cleaning splines of driven plate 
and main drive gear then applying 
a light coating of Lubriplate. Make 
sure that release lever pins are 
not binding, and that pressure 
plate driving lugs are not binding 
in clutch cover, 


4-10 CLUTCH ADJUSTMENT 


Pedal lash (free pedal) must be 
adjusted occasionally to compen- 
sate for normal wear of clutch 
facings, As the driven plate wears 
thinner, pedal lash decreases. 


It is very important to maintain 
pedal lash at all times. Insuffi- 
cient pedal lash will cause the 
throw-out bearing to ride against 
the release levers all of the time, 
resulting in abnormal wear of 
these parts. It may also cause 
clutch slippage and abnormal 
wear of the driven plate, flywheel, 
and pressure plate if pressure on 
the release levers is enough to 
prevent positive engagement of 
the clutch. 


Check pedal lash (free pedal) by 
pushing on the pedal pad with the 
hand, Pedal lash should be 7/8" 
to 1'' measured at the pedal pad, 


Adjust pedal lash as follows: 


1, Make certain that clutch pedal 
returns firmly against pedal 
bumper when pedal is released, 
If pedal does not contact bumper, 
check pedal and linkage for bind- 
ing or lack of lubrication, See 
Figure 4-3, 


2. With car raised, lift outer end 
of clutch equalizer until throw-out 
bearing contacts clutch release 
levers, Free movement at outer 
end of equalizer should be ap- 
proximately 3/16". This should 
give correct lash at pedal. 


3. If free movement is not about 
3/16", remove clevis pin from 
bottom end of clutch release rod 
and rotate rod as required to 
make free movement correct. Re- 
install clevis pin with new cotter 
pin. 


4, Check to make sure pedal lash 
is between 7/8" and 1", 


4-11 REMOVAL, LUBRICA- 
TION AND INSTALLA- 
TION OF CLUTCH 


a. Removal of Clutch 


1, Remove propeller shaft from 
front companion flange. 


2. Remove transmission as de- 
scribed in paragraph 4-13. 


3, Remove clutch equalizer shaft. 


4. Disconnect clutch return 


Spring. 


5. Remove ball stud from clutch 
release shaft. 


6. Remove clutch release lever, 


7. Remove clutch release seal 
(see Figure 4-4). 


8. Remove nylon bushing (see 
Figure 4-4), 
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9. Remove socket head cap screw 
on clutch release shaft. From 
same hole remove second socket 
head (cone point). 


10. Pull clutch release shaft out 
approximately three (3) inches, 
Slide release yoke and throw-out 
bearing off end of release shaft. 
Remove release shaft. 


11, Mark clutch cover and fly- 
wheel with a center punch So that 
cover can be reinstalled in the 
Same position on flywheel in 
order to preserve engine balance, 


12. Loosen each clutch cover bolt 
a turn at a time in order to re- 
lieve clutch spring pressure 
evenly and thereby avoid distor- 
tion of the cover. Metal spacers 
(such as 1/4" nuts) placed be- 
tween release levers and inner 
edge of clutch cover will aid re- 
move and later reinstallation by 
holding clutch springs partially 
compressed, 


13. Support pressure plate and 
cover assembly while removing 
last bolts then remove the cover 
assembly and driven plate, 


b. Lubrication of Clutch 


Lubrication of the clutch release 
equalizer is required only when 
the clutch is overhauled; if lu- 
brication becomes necessary be- 
tween overhauls to. eliminate 
squeaks or excessive pedal pres- 
sure, the clutch must be removed 
from the car, 


1. Very sparingly apply wheel 
bearing lubricant in pilot bushing 
in crankshaft. If too much lubri- 
cant is used, it will run out on 
face of flywheel when hot and ruin 
driven plate facings. Make sure 
that surface of flywheel is clean 
and dry. 


2, Make sure that splines in 
driven plate hub are clean and 
apply a light coat of Lubriplate. 
Apply a light coat of Lubriplate on 
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transmission drive gear splines. 
Slide driven plate over transmis- 
sion drive gear several times. 
Remove driven plate and wipe off 
all excess lubricant pushed-up by 
hub of plate. Driven plate facings 
must be kept clean and dry, 


3. Coat diameter of throw-out 
bearing with wheel bearing lubri- 
cant. Make sure’ transmission 
front bearing retainer sleeve is 
clean and apply a light coat of 
wheel bearing lubricant. Slide 
throw-out bearing over transmis- 
sion retainer several times. Re- 
move throw-out bearing and wipe 
off all excess lubricant pushed up 
by hub of bearing. 


4, If clutch pressure plate 
driving lugs are dry, brush a 
little Lubriplate in between clutch 
cover and driving lugs, also be- 
tween driving lugs and release 
levers. Wipe off any excess 
lubricant. 


c. Checking Release Lever 
Height 


Correct release lever height is 
essential to insure complete re- 
lease of the clutch and also to 
allow smooth, positive engagement 
of the clutch. Before reinstalling 
a clutch pressure plate and cover 
assembly, release lever height 
should be checked as follows: 


1. Mount clutch assembly for 
checking by placing Adjusting 
Gauge J-1036 ona spare flywheel 
and then placing clutch assembly 
Over gauge so that release levers 
are directly above machined 
bosses of gauge. See Figure 4-5. 


NOTE: Thickness of gauge at 
machined bosses is .295"; height 


of gauge at hub is 2-1/16". 


2. Install cover bolts and tighten 
each a turn at a time until all are 
uniformly tight. 


3, Zero dial indicator by mount- 
ing dial indicator on Support 
J-1013. See Figure 4-5. Then set 
Support on flat surface, press in- 
dicator down against surface until 


DIAL 
INDICATOR ~ 


| ~~ & 


Figure 4-11—Checking Release Lever Height 


indicator hand turns approxi- 
mately one revolution, and tighten 
indicator to support. Now set in- 
dicator face to zero. 


4. To measure release lever 
height, carefully place support and 
indicator on hub of gauge so that 
indicator stem bears on inner end 
of each release lever in turn, In- 
dicator hand must turn one revo- 
lution and then read within plus or 
minus .031". Also, all three 
levers must read within .031" of 
each other. 


o. If release lever heights are 
not within these Specifications, 
adjust levers as described in 
subparagraph below. 


d. Adjusting Release 
Lever Height 


When any release lever height 
varies over .031" from the height 


of the gauge hub, or when the 
highest and lowest release lever 
are not within .031" of each other, 
release lever height must be 
adjusted, 


1, Check tightness of three re- 
lease lever yoke bolts by tight- 
ening to 25 foot pounds. 


2. Check release lever height as 
described in subparagraph above. 
If any one lever is not within 
specifications, it is recommended 
that all three levers be adjusted. 


3. Turn each adjusting screw up 
or down as required to give a dial 
indicator reading of zero. (Any 
free movement or ‘‘play’’ should 
be removed by holding lever 
downward. ) 


4, Remove clutch assembly from 
spare flywheel by loosening cover 
bolts a turn at a time until metal 
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Spacers are pinched between 
clutch levers and inner edge of 
clutch cover, A string or wire 
fastened to each spacer will keep 
it from dropping inside the clutch 
assembly during installation on 
the car, 


5. Turn clutch assembly over so 
that pressure plate side is up and 
adjusting screw buttons are con- 
tacting a solid surface. 


6. Stake each adjusting screw to 
release lever by peening release 
lever material into adjusting 
screw Slot at both sides, A blunt 
screwdriver which nearly fills the 
slot may be used. 


e. Installation of Clutch 


1. Place driven plate on pressure 
plate with raised torsional spring 
part projecting into center of 
pressure plate, then place driven 
plate and pressure plate assembly 
in position against flywheel. Be 


sure to align marks on clutch 


cover with marks on flywheel. 
Install cover bolts and lock- 
washers, but do not tighten bolts 
yet. 


2. Insert a Spare main drive gear 
through hub of driven plate and 
into pilot bushing. Tighten each 
clutch cover bolt one turn ata 
time to draw cover down evenly 
and avoid distortion of cover, 
While tightening cover bolts, move 
main driven gear from side to 
side to center driven plate with 
pilot bushing. If plate is not prop- 
erly centered, it will be very dif- 
ficult to slide transmission into 
place. Make sure all cover bolts 
are tightened securely. 


3. Remove three spacers from 
between clutch cover and release 
levers, if used, 


4. Install clutch release shaft 
part way into upper flywheel 
housing and install woodruff key 
into shaft. 


9. Slide clutch release yoke onto 
shaft and slide shaft into place, 
CAUTION: Make sure release 
yoke is installed so cone pointed 


cap screw can be installed into 


counter bore on shaft. (See Fig- 
ure 4-4), 


6. Install clutch release yoke 
over woodruff key. Install cone 
point socket head cap screw first. 
Install second socket head cap 
screw in same hole. (See Fig- 
ure 4-4), 


7. Install nylon bushing 


8. Install clutch release seal. 
9. Install clutch release lever. 


10. Install ball stud to clutch re- 
lease shaft. 


11. Install clutch equalizer shaft. 


12. Install clutch release rod 
with retainer pin. Adjust clutch 
pedal lash as described in para- 
graph 4-4. 


13. Install transmission as de- 
scribed in paragraph 4-12. Be 
sure to use guide pins to avoid 
damage to clutch driven plate. 


14. Install flywheel lower 
housing. 


15. Road test car for clutch per- 
formance. Under no circumstance 
should the clutch be harshly used 
immediately after installation of 
a new driven plate, flywheel, or 
pressure plate. Sudden engage- 
ment of clutch with engine running 
at abnormal speed, or continual 
Slipping of clutch, may perma- 
nently injure driven plate facings 
and may cause scoring of fly- 
wheel and pressure plate. When 
these parts are new they must be 
given moderate use for several 
days until nicely burnished. Be 
sure that car owner is advised of 
this requirement, 


4-12 INSPECTION OF 
CLUTCH 


Wash all metal parts of clutch, 
except release bearing and driven 
plate, in suitable cleaning solution 
to remove dirt and_= grease. 
Soaking release bearing in clean- 
ing solution would permit solution 
to seep into bearing and destroy 
the lubricant. Soaking driven 
plate in cleaning solution would 
damage the facings. 


1. Flywheel and Pressure Plate. 
Examine friction surfaces of fly- 
wheel and pressure plate for 
scoring and roughness. Slight 
roughness may be smoothed with 
fine emery cloth, but if surface 
is deeply scored or grooved the 
part should be replaced. 


2. Clutch Cover. Inspect clutch 
cover for cracks or distortion. 
Check clearance between pres- 
sure plate driving lugs and edges 
of slots in cover, using feeler 
gauges. The clearance should be 
.005" to .008"; excessive clear- 
ance may cause rattle when en- 
gine is intermittently accelerated 
with clutch disengaged. 


3. Clutch Driven Plate. Inspect 
driven plate for condition of fac- 
ings, loose rivets, broken or very 
loose torsional springs, and flat- 
tened cushion springs. See Fig- 
ure 4-2. 


If facings are worn down near 
rivets or are oily, the plate as- 
sembly should be replaced. A 
very slight amount of oil on clutch 
facings will cause clutch grab and 
chatter. A large amount of oil on 
facings will cause slippage. Re- 
moval of oil by solvents or by 
buffing is not practical since oil 
will continue to bleed from facing 
material when hot. 


When oil is found on driven plate 
facings, examine transmission 
drainback hole, pilot bushing, en- 
gine rear main bearing and other 
points of oil leakage. 
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Test the fit of driven plate hub on 
transmission main drive gear; an 
easy sliding fit should exist. Re- 
gardless of whether the old plate 
or a new one is to be installed, 
the plate should be checked for 
run-out. This check can be made 
by sliding the driven plate, front 
side first, over the transmission 
main drive gear until it is tight 
on the spline, then setting up a 
dial indicator to bear against the 
plate facing as shown in Figure 
4-6. While holding firmly against 
front end of main drive gear to 
take up play in main drive gear 
bearing, Slowly rotate driven plate 
and observe the amount of run-out 
shown by indicator. If run-out of 
front facing exceeds .025" the 
plate should not be used since it 
is not practical to correct exces- 
sive run-out by bending. 


4. Bearings. Inspect clutch re- 
lease bearing for scoring or ex- 
cessive wear on front contact 
face. Test for roughness of balls 
and races by pressing and turning 
front race slowly. Inspect main 
drive gear pilot bushing in crank- 
shaft. If bushing is rough or worn 
it should be replaced. 


4-13 ALIGNMENT OF 
FLYWHEEL UPPER 
HOUSING 


The flywheel upper housing which 
joins the synchromesh transmis- 


FRONT FACING | 
(FLYWHEEL SIDE) 


Figure 4-12—Checking Driven Plate 
for Run-Out 


sion to the engine crankcase is 
attached to the crankcase by 
bolts, with two straight dowels to 
maintain alignment. 


Misalignment between the _ pilot 
hole which receives the main 
drive gear bearing in rear wall 
of housing and the pilot bushing 
in rear end of crankshaft may 
cause the transmission to be 
noisy or to slip out of high gear, 
To insure correct alignment in 
production, the pilot hole is bored 
in the housing after it is as- 
sembled to the cylinder crank- 
case. The flywheel housing 
furnished for service is com- 
pletely machined, but it must be 
checked for alignment after 
installation. 


If an existing housing is suspected 
of being out of alignment it may 
be checked after removal of the 
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transmission and clutch assem- 
blies. If a new housing or cylinder 
crankcase is being _ installed, 
alignment should be checked be- 
fore the flywheel, clutch and 
transmission are installed. When 
checking alignment the engine 
must be in an upright position, 
dowel pins must be installed, and 
all housing bolts must be tight. 


a. Checking Alignment of 
Flywheel Upper Housing 


1. Remove transmission (par. 
4-5) and clutch, leaving flywheel 
in place. 


2. Attach Indicator Support 
J-4710-1 to flywheel with two fly- 
wheel bolts. Mount dial indicator 
and hole attachment on pilot as 
shown in Figure 4-16. Adjust ball 
end of hole attachment to bear 
against side of pilot hole in fly- 
wheel housing. 


SLEEVE 


SUPPORT 


Figure 4-13—Checking Alignment of Housing at Pilot Hole 
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3. Turn flywheel very slowly and 
note total run-out of pilot hole as 
shown by dial indicator. If total 
indicator reading is .005" or less, 
flywheel housing alignment is sat- 
isfactory. If run-out exceeds 
.005", correction must be made 
as follows: 


b. Correction of Flywheel 
Upper Housing Misalignment 


1. Remove flywheel upper hous- 
ing and dowel pins from 
crankcase, 


2. Drill out bolt holes in flywheel 
housing with a 1/2" drill. 


3. Install flywheel housing with- 
out dowel pins, and leave bolts 
just loose enough to permit shift- 
ing of housing by tapping with lead 
hammer. 


4. Install dial indicator as shown 
in Figure 4-16, and check run-out 
at pilot hole in housing. 


0. Shift housing by tapping with 
lead hammer as required to bring 
run-out at pilot hole within .003" 
indicator reading. Tighten housing 
bolts and re-check run-out. 


6. Using Special Reamer J 2548-3 
and Ratchet Wrench J 808-6, ream 
the dowel holes and install two 
oversize dowel pins J 808-5. 


DIAL INDICATOR 


SUPPORT. 
J 4710-1 
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7. Mount dial indicator to bear 
against rear face of flywheel 
housing at a radius of 2 1/2", as 
shown in Figure 4-8. 


8, Turn crankshaft and note run- 
out of housing rear face, making 
sure that end thrust of crankshaft 
is all one way while making this 
check. If total indicator reading 
exceeds .003"', check for dirt or 
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Figure 4-14—Checking Run-Out of Rear Face of Housing 


burrs between housing 
crankcase, 


and 


9, Ifno dirt or burrs are present, 
cement paper shims of proper 
thickness to crankcase in position 
required to give an _ indicator 
reading of .003" or less, when all 
bolts are securely tightened. 


10. Install clutch and transmis- 
sion (par. 4-5). 
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SPECIFICATIONS 
a. Bolt Tightening 
Specifications 
Thread Torque 
Location Size Ft. Lbs. 
Side Cover Retaining Bolt (Use with 5/16 heavy lock washer) ............e6. 5/16-18 x 7/8 15-18 
Clutch Gear Bearing Retainer Bolt (Use with 5/16 internal tooth lock washer). ..... 5/16-18 x 3/4 10-12 
Transmission Rear Extension Retaining Bolt (Use with 7/16 external tooth lock washer) 7/16-14x11/8 40-45 
b. Transmission 
Specifications 
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Gear Ratios 
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c. Speedometer Gears 


Speedometer Driving Gear (on Mainshatt)é o. «sa 0 Ge) BS eee A as es SS Sw a Press Fit 
Driving Gear Teeth 
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4-16 S-M TRANSMISSION 
DESCRIPTION 


The synchromesh transmission is 
solidly bolted to the rear face of 
the upper flywheel housing, form- 
ing a unit assembly with the en- 
gine, The clutch gear bearing 
retainer projects into a bore in 
the flywheel housing, serving as 
a pilot to center the transmission 
with the engine crankshaft. 


a. Transmission Gears and 
Shafts 


The clutch gear extends through 
the clutch driven plate into an oil 
impregnated bronze bushing in the 
rear of the engine crankshaft. The 
rear of the clutch gear is sup- 
ported by a ball bearing in the 
front of the transmission case. 
The inner race of the bearing is 
a press fit on the clutch gear 
shaft. The outer race is grooved 
for a snap ring that fits between 
the transmission case and the 
front bearing retainer to hold the 
bearing and clutch gear in place. 


The front end of the mainshaft 
is piloted in a double set of roller 
bearings set into the hollow end 
of the clutch gear, while the rear 
end is supported by the trans- 
mission rear bearing and is a slip 
fit in the front end of the trans- 
mission rear extension. The outer 
race is grooved for a snap ring 
which retains the race in the rear 
extension. The inner race is a 
press fit on the mainshaft. The 
bearing is prevented from moving 
forward by the second speed gear 
thrust washer, and retained at the 
rear by a Snap ring fitted into a 
groove on the mainshaft. 


The countergear is carried on 
roller bearings at both ends, while 
thrust is taken on washers lo- 
cated between each end of the 
gear and the case. 


A hole in the hub of the counter- 
gear permits lubricant to reach 
the bearings and thrust washers. 


The reverse idler gear is car- 
ried on ball indented bronze bush- 
ings. Forward thrust of the gear 
is taken on a washer located be- 
tween the front of the gear and 
the case, while rearward thrust 
is taken on a radial needle bear- 
ing and a washer located between 
the rear of the gear and the case. 
The reverse idler gear shaft is 
held in position by a pin passing 
through the case into the rear 
end of the shaft. 


The second gear is mounted on 
the mainshaft in such a position 
that it is constantly in mesh with 
the countergear. The gear is free 
to rotate on the mainshaft except 
when engaged by the synchro- 
nizing assembly during second 
speed operation. 


The first-reverse sliding gear is 
Splined to the second-third speed 
clutch so that it can be moved 
forward to engage the countergear 
for first speed or rearward to 
engage the reverse idler for 
reverse, 


b. Gear Shifting and 
Synchronization 


1. Gear Shifting - Shifter forks 
extending through the transmis- 
sion side cover constitute the gear 
change mechanism. The forward 
lever moves the clutch sleeve 
forward or rearward to provide 
synchronized 2nd and 3rd speeds. 
The rear lever moves the sliding 
ring gear forward or rearward to 
engage the countergear for lstand 
reverse speeds. A shift interlock 
prevents both levers from moving 
at the same time. One lever must 
be in neutral position before the 
other will function. 


2. Synchronization 


Gear shift synchronization is pro- 
vided in 2nd and 3rd speeds by a 
clutch sleeve with one synchro- 
nizing ring at each end. The front 
ring is positioned over the drive 
Splines of the main drive gear. 
The rear ring is positioned over 
the splines of the second speed 


gear. 4 lugs on the rings fit into 
slots in their respective gears, 
causing the rings to rotate when 
the gear rotates. This arrange- 
ment allows the ring to slide on 
the gear. An energizing spring, 
positioned in a groove on the 
gear, provides resistance to this 
movement. As the clutch sleeve 
is slid forward or rearward, the 
beveled outer diameter of the ring 
contacts the beveled inner diam- 
eter of the clutch sleeve. The 
ring, which is rotating at the 
same speed as the gear, causes 
the sleeve to rotate at the same 
Speed the gear is rotating. 
Further movement of the sleeve 
forces the lugs of the synchro- 
nizing ring over the energizing 
spring on the gear. This resist- 
ance to movement of the ring, 
causes a more positive contact 
between the sleeve and the ring. 
Thus, the sleeve and ring rotate 
at the same speed, Still further 
movement of the sleeve allows 
the internal drive splines of the 
Sleeve to mesh with the external 
drive splines of the gear. This 
provides a positive engagement 
of the sleeve with the gear. Since 
the clutch sleeve is splined to the 
mainshaft, the gear is ‘‘locked’’ 
to the mainshaft, 


c. Speedometer Gears 


The speedometer driving gear is 
a press fit on the mainshaft. Nor- 
mally, when changing rear axle 
ratios it is unnecessary to change 
the driving gear. However, with 
certain ratios, changing the driv- 
ing gear becomes necessary. See 
Figure 4-27. 


The driven gear and shaft is held 
in the rear extension by a fitting, 
lockplate, lock washer, and bolt. 
An ‘‘O’’ ring provides a seal be- 
tween the driven gear assembly 
and the rear extension. 


d. Power Flow Thru 
Transmission 


1. First Gear - Mechanical 
Action - The shifter fork slides 
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Figure 4-17—Transmission Power Flow 


the ring gear into contact with 
the middle gear on the counter- 
gear. The countergear is in con- 
stant mesh with the main drive 
gear. 


First Gear - Power Flow - 
Torque is imparted to the 
countergear by the main drive 
gear. It is then transferred to the 
ring gear on the clutch sleeve by 
the middle gear on the counter- 
gear. The ring gear is splined to 
the clutch sleeve which, in turn, 
is splined to the mainshaft. 


2. Second Gear - Mechanical 
Action - The ring gear is moved 
back to the neutral position and 
the clutch sleeve is moved rear- 
ward to engage the front part of 
the second speed gear. The sec- 
ond speed gear is in constant 
mesh with the rear of the 
countergear. 


Second Gear - Power Flow - 
Torque imparted to the counter- 
shaft by the main drive gear is 
transmitted to the second speed 
gear. The second speed gear, 
now splined to the clutch sleeve, 
transmits torque to the mainshaft 
through the clutch sleeve. 


3. 3rd or Direct Gear - Mechan- 
ical Action - The clutch sleeve 
is moved forward to engage the 
rear of the main drive gear. The 
ring gear remains in the neutral 
position. Thus the main drive 
gear is in contact with the main- 
shaft through the clutch sleeve. 


3rd or Direct Gear - Power Flow 
- Torque imparted to the main 
drive gear is applied directly to 
the mainshaft through the clutch 
sleeve. 


4, Reverse Gear - Mechanical 
Action - The shifter fork slides 
the ring gear rearward to engage 
the rear gear on the reverse idler 
gear. The forward gear of the 
idler gear is always in constant 
mesh with the middle gear on the 
countergear. The clutch sleeve is 
in the neutral position. 
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Reverse Gear - Power Flow - 
Torque imparted to the main 
drive gear is applied to the 
countergear. The middle gear on 
the counter, being in mesh with 
the idler gear, transmits the 
torque to the idler gear. The idler 
gear, in turn, is in mesh with 
the ring gear and transmits 
torque to it and the clutch sleeve 
to which the ring gear is splined. 
The clutch sleeve then turns the 
mainshaft. 


4-17 S-M TRANSMISSION 
TROUBLE 
DIAGNOSIS 


a. Hard Shifting and 
Block-out 


Hard shifting may be caused 
either by conditions in the shift 
control mechanism or by con- 
ditions in the transmission as- 
sembly. Disconnect the shift rods 
at the control shaft levers to 
determine which is at fault. 


b. Slipping or Jumping 
Out of Gear 


In any case of gear jump-out or 
slippage, first check the adjust- 
ment of the gear shift control 
mechanism as described in Sec- 
tion 4-A. 


Gear jump-out in any reduction 
gear could be caused by damaged 
teeth on mating gears or im- 
properly mated splines on the 
inside of first and reverse gear 
and/or external spline on second 
and thrid speed clutch sleeve, 
Also a loose fit of the bearings 
and bushings involved can cause 
this condition. 


Gear jump-out in third or direct 
speed can be caused by the fol- 
lowing conditions: 


(1) Transmission loose in clutch 
housing. 


(2) Damaged mainshaft pilot 
bearing. 


(3) Clutch gear bearing retainer 
broken or loose. 


(4) Misalignment of transmission. 


(5) Does not fully engage. Check 
length of engagement pattern on 
clutching teeth. If less than 7/64", 
check for misadjusted shift 
linkage. 


c. Gear Clash 


Transmission gears can be made 
to clash by shifting into first or 
reverse gear too quickly after the 
clutch pedal is depressed, even 
though clutch is in perfect work- 
ing order. This is because inertia 
of the clutch driven plate, drive 
gear, and countergear causes 
these parts to spin until stopped 
by friction of the transmission 
and transmission lubricant. With 
warm transmission lubricant and 
low friction transmission bear- 
ings, a reasonable amount of spin 
is to be expected. 


d. Noise in Neutral 


With the car standing, engine run- 
ning, and transmission in neutral, 
the transmission parts in oper- 
ation are; main drive gear and 
bearing, countergear and bear- 
ings, reverse idler gear, second 
Speed gear. Disengaging the 
clutch will stop movement of all 
these parts. By disengaging and 
engaging the clutch it can be 
determined whether the noise 
originates in these transmission 
parts and whether the noise is 
normal. Noise in neutral in the 
form of a constant regular click 
is usually caused by a nicked 
gear or bearing. 


e. Gear Rattle During 
Acceleration 


An improperly calibrated clut h 
driven plate, a faulty crankshaft 
balancer, or scored rear axle 
gears may cause rattle in the 
transmission in third speed on 
acceleration. Rattles occurring 
on wide open throttle between 40 
and 60 MPH are usually caused 
by improper clutch driven plates 
dampening; a new driven plate 
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Should be installed if rattles are 
objectionable. 


f. Scored or Broken Gear 
Teeth 


Gear teeth will be seriously dam- 
aged and possibly broken by fail- 
ure of the car operator to fully 
engage the gears on every shift 
before engaging the clutch and 
applying engine power. 


Considerable damage to gears and 
bearings may result from running 
at abnormal speeds in reverse, 
first, and second speed gears. 
This practice is also detrimental 
to the engine, 


The clash does not occur when 
Shifting quickly into second or 
high gear with the car standing 
still because the synchronizer 
stops the spinning parts. 


Therefore, sufficient time must 
be allowed before _ shifting into 
first after the clutch pedal is 


depressed. 


g. Gear Noise 


Some gear noise is to be expected 
in all except third speed. Com- 
parison with another car is the 
only means of determining 
whether or not gear noise is ex- 
cessive. Before removing the 
transmission for correction of 
gear noise, check the lubricant 
level, and add any if necessary. 
Then determine by test which 
gears are noisy under load, so 
that these parts can be thoroughly 
inspected when removed. 


Shifting out of first or reverse 
very Slowly will usually result in 
some noise just as the gears dis- 
engage. This is normal because 
of the gear pointing necessary for 
easy engagement. 


Abnormal noise during a normally 
fast shift may be caused by im- 
proper clutch release. Check 
clutch pedal lash and adjust. 


Abnormal noise during a normally 
fast shift, when clutch release is 
satisfactory, may be caused by 
damage to the pointing on the 
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engaging side of the teeth on the 
countergear, reverse idler gear 
or first - reverse sliding gear. 
Noise when disengaging both first 
and reverse indicates that the 
fault is with the sliding gear only. 
Noise when disengaging reverse 
only indicates that the reverse 
idler gear is at fault. Noise when 
disengaging first speed only indi- 
cates that the countergear is at 
fault. Tests must be made by dis- 
engaging gears while car is still 
in motion, 


4-18 REMOVAL AND 
INSTALLATION OF 
TRANSMISSION 


a. Removal From Vehicle 
1. Drain lubricant from 
transmission. 


2. Disconnect the speedometer 
cable from speedometer driven 
gear fitting and disconnect shift 
control rods and equalizer from 
the shifter levers at the 
transmission. 


3. Remove propeller shaft as out- 
lined in Group 6. Support rear of 
engine and remove transmission 
mounting block-to-support (cross 
member) bolts and washers. Re- 
move support-to-frame bolts and 
washers and remove support. 


4. Remove the 2 top transmission 
to clutch housing cap screws and 
insert 2 transmission guide pins, 
Tool J-1126, in these holes. 


0. Remove the 2 lower transmis- 
Sion to clutch housing cap screws. 


6. Slide the transmission straight 
back on guide pins until the clutch 
gear is free of splines in the 
clutch disc. 


7, Remove transmission from 
under the body. 


b. Installation in Vehicle 


1. Install guide pin, Tool J-1126, 
in upper right transmission to 
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clutch housing bolt hole for align- 
ment and place transmission on 
guide pin. Rotate transmission as 
necessary and start clutch gear 
shaft into clutch disc and slide 
transmission forward. 


2. Install the two lower trans- 
mission mounting bolts and lock 
washers and tighten securely. Re- 
move guide pin and install upper 
mounting bolts and lock washers. 
Torque to 45-60 ft. lbs. 


3. Position the transmission sup- 
port under transmission mounting 
bracket. Install transmission 
Support and support-to-mounting 
block bolts and washers. 


4. Install propeller shaft as out- 
lined in Group 6. 


6. Remove speedometer driven 
gear and add 1/2 pint of trans- 
mission lubricant to housing. 
Install speedometer driven gear. 


7. Connect speedometer cable to 
driven gear and tighten securely. 


8. Fill 
lubricant, 


transmission with 


c. Transmission Alignment 


If transmission slips out of high 
gear, particularly at 50 MPH and 
above, and all other probable 
causes outlined in paragraph 
4-9 have been eliminated, the 
alignment of the engine crankshaft 
pilot, clutch housing bore, and the 
transmission should be checked. 


A special tool, on which is 
mounted a dial indicator, is 
necessary to check the trans- 
mission rear bearing bore align- 
ment. This tool may be made 
from a new or good used clutch 
gear which has a good bearing 
surface on the crankshaft pilot 
and front main bearing. The 
Splines on the clutch gear shaft 
should be ground in so the shaft 
may be rotated in the clutch disc 
hub without interference when as- 
sembled in the car. Weld a piece 
of 1/4'' rod, 8" long, in the main- 
shaft pilot bore. Assemble a good 
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bearing on the shaft and secure 
it with a clutch gear bearing nut. 


1. Remove the transmission from 
the car and completely 
disassemble, 


2. Install the case extension on 
the case and tighten the 
extension-to-case bolts securely. 


3. Install the special tool with the 
dial indicator in the transmission 
case, with the face of the indi- 
cator and the tracing finger to 
the rear of the transmission. 
secure in place with a clutch gear 
bearing retainer. 


4. Rotate the gear and make final 
adjustment of the indicator with 
the tracing finger to the rear of 
the case and in the center of the 
rear bearing bore in the case 
extension, 


» Assemble the transmission 
case to the clutch housing and 
tighten the four transmission 
mounting bolts securely. 


6. Install transmission support 
and support-to-transmission 
mounting block bolts. 


7. Remove the jack or other sup- 
port from under the engine and 
let the weight of the engine rest 
on the transmission mounting in 
the normal position. 


8. With the dial indicator, check 
the readings of the rear bearing 
bore at the 12, 3, 6, and 9 o’clock 
positions. 


9, Install temporary slotted 
shims between the transmission 
case and the clutch housing in the 
quantities and at the bolt loca- 
tions as necessary to bring mis- 
alignment at the transmission 
rear bearing bore to a maximum 
of .010'' indicator reading in 
either the horizontal or vertical 
plane. 


NOTE: INSTALLATION OF A 
.002"" SHIM BETWEEN THE 


TRANSMISSION CASE AND THE 
CLUTCH HOUSING AT TWO 
BOLT LOCATIONS OPPOSITE 
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Figure 4-18—Exploded View of 3-Speed Synchromesh Transmission 


1. Clutch Gear Bearing Retainer 20. 
2. Bearing Retainer Gasket 21. 
3. Bearing Nut and Oil Slinger 22. 
4. Bearing Snap Ring 23. 
5. Clutch Gear Bearing 24. 
6. Clutch Gear 25. 
7. Energizing Spring 26; 
8. Front Pilot Bearing Roller 2/. 
9. Thrust Washer 28. 
10. Thrust Washer 28a. 
11. Rear Pilot Bearing Rollers 28b. 
12. Transmission Case 29. 
13. Synchronizer 30 
14. Snap Ring 3] 
15. Second and Third Speed Clutch 32 
16. First and Reverse Sliding Gear 33 
17. Mainshaft 

18. Second Speed Gear 34 
19. Thrust Washer 35 


Mainshaft Rear Bearing 

Snap Ring 

Speedometer Drive Gear 

Case Extension Gasket 

Rear Bearing Snap Ring 

Case Extension 

First and Reverse Shifter Lever''O’’ Ring 
Second and Third Shifter Lever''O’’ Ring 
Thrust Washer 

Thrust Bearing 

Thrust Bearing Washer 

Reverse Idler Gear 


. Reverse Idler Shaft Pin 

. Reverse Idler Shaft 

. Countershaft 

. Countergear and Roller Thrust 


Washers 


. Bearing Roller 
. Countergear 


36. 
Ste 


38. 
37. 
40. 
4). 
42, 
43. 
44, 
45. 
46. 


Shifter Interlock Retainer Stud Nut 
Shifter Interlock Retainer Stud Nut 
lock 

Shifter Interlock Retainer 

Second and Third Shifter Fork 

First and Reverse Shifter Fork 
Shifter Interlock Shaft 

First and Reverse Shifter Lever (Inner) 
Shifter Fork Spacer 

Shifter Fork Washer 

Shifter Fork Retainer 

Second and Third Shifter Lever (Inner) 


47. Detent Cam Retainer 

48. First and Reverse Detent Cam 
49, Detent Cam Spring 

50. Second and Third Detent Cam 


oa 
52. 
53. 


Side Cover 
First and Reverse Shifter Lever (Outer) 
Second and Third Shifter Lever (Outer) 
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TO THE HIGH INDICATOR 
READING WILL CHANGE THE 
TRANSMISSION REAR BORE 
READING APPROXIMATELY 
.003"' to .004"', 


10. After the position and quantity 
of shims has been determined and 
recorded, transmission case and 
extension may be removed. 


4-19 DISASSEMBLY OF 
TRANSMISSION 


a. Major Disassembly 


1. Remove the capscrews from 
the transmission side cover. Re- 
move the side cover and gasket. 


2. Remove extension-to- 
transmission case bolts and 
lock washers. Pull extension and 
mainshaft assembly from trans- 
mission case, leaving second and 
third speed clutch assembly and 
first-reverse ring gear in the 
case. Do not force the mainshaft. 
If necessary, rotate the second - 
third speed clutch slightly to aid 
removal. See Figure 4-20. 


CLUTCH GEAR 


( BEARING RETAINER 


Figure 4-19—Transmission Identification 


3. Slide the first-reverse ring 
gear off the clutch sleeve, and 
remove through the side cover 
opening. 


4. Remove the clutch assembly 
from the clutch gear and then 
remove through the side cover 
opening. 


o. Remove the pilot bearing 
rollers from clutch gear. 


6. Remove the four clutch gear 


bearing retainer screws and 
washers. Remove retainer and 
gasket. 


7. Using Tool J-5777, remove the 
countershaft. Leaving the tool in 
place, lower the countergear to 
the bottom of the case. See Fig- 
ure 4-21. 


NOTE: It is necessary to lower 
the countergear in order to pro- 


vide clearance for clutch gear 
removal. 


8. Remove clutch gear bearing 
snap ring. See Figure 4-22. 


9. Tap the end of the clutch gear 
with a soft hammer, moving the 
bearing and gear assembly back 
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CASE 
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EXTENSION 


SIDE COVER 


into the case. Remove the assem- 
bly through the rear of the case. 
See Figure 4-23. 


10. Remove the countergear as- 
sembly through the rear of the 
case. 


11. Using a drift pin, drive the 
idler shaft lock pin into the shaft. 


12. Drive the idler gear shaft out 
of the case, being careful not to 
turn the shaft. See Figure 4-24. 


CAUTION: Do not allow the idler 
shaft to rotate causing the lock 
pin to drop down. Damage to the 
washers could result. 


13. Carefully remove the idler 
gear, thrust washer, thrust bear- 
ing, and bearing washer. 


14. To remove mainshaft from 
extension, expand the bearing 
snap ring and tap the rear of the 
mainshaft with a soft hammer. 
Remove the complete mainshaft 
assembly from the extension, See 
Figure 4-25. 


b. Mainshaft Repair 


1. Remove speedometer drive 
gear with plates. See Figure 4-26. 
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CLUTCH & 
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Figure 4-20—Mainshaft Removal 


2. Remove bearing to mainshaft 
Snap ring. Press bearing off 
shaft. 


3. Remove second speed gear 
thrust washer and second speed 
gear. 


TE 


== COUNTER 


ee FT 
7 


Figure 4-21—Removing Countershaft 


/SNAP RING! 


CLUTCH 
GEAR | 
BEARING 


Figure 4-22—Clutch Gear Snap 
Ring Removal 


Figure 4-23—Clutch Gear 


Bearing Removal 


4. Inspect and replace worn or 
damaged parts. 


9. Lubricate bore of second speed 
gear, and install on mainshaft. 


Figure 4-24—Idler Shaft Removal 
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Figure 4-25—Mainshaft Removal 


6. Install bearing. Make sure the 
groove in O.D. of bearing is 
toward second speed gear. 


SECOND SPEED 


SPEEDOMETER | 
DRIVING GEAR 


REMOVE USING 
SUITABLE PLATES 
IN PRESS 


Figure 4-26—Removing Speedometer 
Driving Gear 
7. Install correct size snap ring. 
Determine size by using ring that 
gives no more than .004" of end 
play between bearing and shaft. 
8. Start speedometer drive gear 
on shaft with chamfered I.D. of 
gear toward bearing. Press gear 
on shaft until forward face of 
gear is 7/8" from face of bear- 
ing. See Figure 4-27. 


c. Clutch Gear Bearing 
Repair 


1. Place the clutch gear in a vise 
with soft jaws, and remove the 
bearing retainer nut and oil 
slinger using Tool J-0933. See 
Figure 4-28. 


2. Install gear and bearing in 
transmission case. Next, install 
Snap ring on bearing. 


3. Using a soft hammer, remove 
the bearing from the shaft by 
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Figure 4-27—Mainshaft Identification 


tapping the clutch gear shaft back 
into the case. 


4. Remove the bearing from the 
case by tapping with a soft 
hammer. 


o. After cleaning and inspecting 
all parts, replace any that are 
damaged or excessively worn. 


6. Replace the bearing on the 
clutch gear shaft with the snap 
ring groove to the front. 


7. Using Tool J-0933, install the 
bearing retainer nut and oil 
Slinger. Tighten enough to per- 
mit free movement of the bear- 
ing. Lock in place by staking into 
hole with a center punch. Care 
must be taken not to damage the 
shaft threads. 


d. Clutch Sleeve and 
Synchronizer Rings 


1. Remove the first-reverse slid- 
ing gear from the clutch 
assembly. 


Figure 4-28—Removing Retainer Nut 
and Oil Slinger . 


2. Turn the synchronizer ring in 
the clutch sleeve until the ends 
of the synchronizer ring retainer 
can be seen through the slot in 
the clutch sleeve. 


3. Using Tool J-0932, expand the 
retainer into the counterbore in 
the clutch sleeve. This raises 
the retainer from the groove in 
the ring so that the ring may be 
easily slipped out. See Fig- 
ure 4-29. 


4. Check the synchronizing rings 
for wear or looseness in the 
clutch sleeve. If rings are dam- 
aged in any way, it will be neces- 
sary to replace the clutch sleeve 
and both synchronizer rings. 


o. Place each synchronizer re- 
tainer in its respective ring. 
Check for any rocking or exces- 
Sive looseness. Excessive rock- 
ing will not permit proper 
synchronization, Replace any 
worn or damaged parts. 


6. Install the ring retainers in 
the counterbores in the ends of 
the clutch sleeve. 


CLUTCH 
SLEEVE 


\. SYNCHRONIZER 
RING 


Figure 4-29—Removing Synchronizing 
Rings 
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Figure 4-30—Installing Synchronizing 
Rings 


7. Insert Tool J-0932 in the open- 
ing in the clutch sleeve. Expand 
the retainer with the fingers just 
enough to catch the tips of the 
tool jaws. Then open the jaws 
of the tool enough to expand the 
retainer back into the counter- 
bore and allow the ring to slip 
in the sleeve. Install both rings 
in this manner. 


CAUTION: Make sure the re- 
tainers are seated in the groove 


all the way around the ring, so 


that the ring can turn freely. See 
Figure 4-30, 


8. Install the first-reverse slid- 
ing gear on the clutch sleeve. 


e. Synchronizer Energizing 
Springs 


1. It will be noticed upon examin- 
ing these springs that one of the 


ENERGIZING SPRING 
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LOCATE OFFSET END OF SPRING BETWEEN 
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Figure 4-31—Energizing Ring Location 
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ends is slightly offset. Each 
spring must be assembled in its 
groove in the clutch gear and 
second speed gear. The offset 
or locking end must be between 
the third and fourth teeth in either 
bank of teeth. See Figure 4-31. 


2. Under normal operation it 
should never be necessary to re- 
place the energizing springs. 


However, should an energizing 
Spring be removed for any 
reason, a new spring should be 
used for replacement. 


f. Side Cover Repair 


1. Bend taps on the shifter shaft 
nut retainers downward and re- 
move nuts, nut retainers, and 
shifter shaft retainer. 


2. Remove detent cam spring. 


3. Remove cam retaining ring and 
cams. 


4. Using a soft hammer, remove 
the shifter shaft and fork 
assemblies. 


5. Remove interlock shaft. 


6. Clean all parts and inspect for 
damage or excessive wear. Check 
the ‘‘O’’ rings at the ends of the 
shifter shafts for wear. Replace 
any parts required. 


7. Install interlock shaft. 


8. Lubricate the shifter shafts 
with transmission oil. Align the 
Shaft of the lst-reverse shaft in 
the hole and tap in place with a 
soft hammer. Position interlock 
so as to clear shaft. 


CASE 


EXTENSION ~~. _ ag 


J-21424-9 ~_ o 


- 


€ 


Figure 4-32—Installing Extension 
Bushing 


9. Repeat above procedure with 
the 2nd-3rd shifter shaft and fork 
assembly. 


10. Install the detent cams with 
the ist-reverse cam on top of 
the 2nd-3rd detent cam. Retain 
with the special retaining ring. 


11. Install detent cam _ spring. 


12. Install shifter shaft retainer, 
nut retainers and nuts. Torque 
to 3-5 ft. Ibs. 


g. Extension Bushing and 
Oil Seal 


If bushing in rear of extension 
requires replacement, remove oil 
seal with the aid of a screw- 
driver. Using Remover J-21424-9 
and Drive Handle J-8592, drive 


i en 


‘\ 


| | \ [all 


bushing back into the extension. 
Using the same tools, install a 
new bushing in the extension from 
the rear. Drive it in until the end 
of the bushing is slightly below 
counterbore for oil seal. Coat 
I.D. of bushing with transmission 
lubricant and install new oil seal 
using Tool J-8613. 


4-20 TRANSMISSION 
ASSEMBLY 


1. Coat reverse idler thrust- 
washers and the thrust bearing 
with grease and install as shown 
in Figure 4-33. Coat bushings 
with transmission lubricant. 


2. Place gear assembly in posi- 
tion in case with thrust bearing 
toward rear. 


PROPER ANGLE 


Figure 4-33—Reverse Idler Gear 
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Figure 4-34—Countergear and Bearings 


3. Install the idler shaft, making 
sure the lock pin hole in the shaft 
lines up with the hole in the case 
at the same angle. See Figure 
4-26. 


4. Coat a new idler shaft lock pin 
with Permatex No. 2 or its equiv- 
alent. Drive it in approximately 
1/16"' beyond flush with the case. 
Peen the hole slightly. 


9. Install idler shaft expansion 
plug in case, 


6. Place some cup grease in the 
roller bearing area on each end 
of countergear. Insert Tool 
J-5777 in countergear. Install 25 
roller bearings in each end. Ap- 
ply grease to bearing thrust 
washers; place one of each at 
each end of countergear. See Fig- 
ure 4-34, 


7. Insert countergear (with Tool 
J-5777) in transmission case and 
rest it on bottom of case. 


8. Place some cup grease in the 
mainshaft pilot hole in the clutch 
gear and install the roller bear- 
ings. Install the larger group of 
14 bearings and then the washer 
with the small I.D. Next install 
the washer with the large I.D. and 
then the group of 24 smaller 
roller bearings. 


9. Insert clutch gear from inside 
case and using a soft drift, tap 


the outer race of the clutch gear 
bearing (back of gear) until the 
bearing locating ring groove is 
outside the front of the case. 
Drive the assembly straight to 
prevent damage. See Figure 4-35. 


10, Install snap ring on bearing 
and tap clutch gear rearward until 
Snap ring is firmly against case. 


11. Install the clutch gear bear- 
ing retainer and gasket. Make 
sure the oil slot in the retainer 
lines up with the oil slot in the 
front fice of the case. Do not 
allow the gasket to protrude be- 
yond the edge of the retainer. 
See Figure 4-36. 


12. Coat the retainer screws with 


Permatex No. 2 or equivalent and 


install in retainer, using the 


= cLUICH SAU 


Figure 4-35—Clutch Gear Installation 
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Figure 4-36—Clutch Gear Bearing 
Retainer Oil Slot 


special shakeproof washers. 
Tighten to 12-15 ft. lbs. torque. 


13. Lubricate and insert counter- 
shaft in rear of case. Align 
countergear with shaft and tap 
shaft thru, pushing Tool J-5777 
out front of case. Be sure the 
flat on the end of countershaft is 
horizontal and to the bottom of 
the case. See Figure 4-37. 


14. After shaft is aligned as de- 
scribed above and as shown in 
Figure 4-37, drive shaft into case 
until the flat on shaft is flush 
with case. 


CAUTION: Flat on shaft must be 
horizontal and at bottom of case 
in order to allow the rear exten- 


sion to fit properly. 


) ALIGN COUNTERSHAFT 
(Q)___ WITH RECESSED FACE 
~ — IN THIS POSITION 
AND FLUSH WITH 


Figure 4-37—Countershaft Alignment 
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15. Assemble the first - reverse 
ring gear on the clutch sleeve. 


Insert this assembly into the side 
cover opening by tipping the front 
end of the unit into the opening 
first. Align the lug of the 
synchronizing ring with the slot 
in the clutch sleeve when posi- 
tioning the assembly on the clutch 
gear. See Figure 4-38. 


16. Install mainshaft in extension 
and secure with snap ring. 


17. Install gasket on transmission 
case rear face. 


18. Align lugs on synchronizer 
rings with slot in mainshaft so 
that the lugs slide in slots on 
gear. Be sure that the clutch 
gear roller bearings are still in 
position. Push the shaft into the 
clutch sleeve until the extension 
is tight against the case. See 
Figure 4-39. Install bolts and 
lock washers. Torque to 


NOTE: Coat the lower extension 
bolt with Permatex No. 2 or 


equivalent before _ installation. 
Torque to 40-45 ft. lbs. 


19. Place transmission gears in 
neutral and shift forks on side 
cover in neutral. Install cover 
to transmission using a new 
gasket, Coat screws with Perma- 
tex No. 2 or equivalent. Torque 
to 15-18 ft. lbs. 


20. Attach control levers to studs 
on shifter forks. Torque to 


21. Fill transmission with 2 pints 
of SAE 90 transmission lubricant. 


CLUTCH AND" 
RING GEAR & 
ASSEMBLY 


Figure 4-38—Installing Clutch and 
Ring Gear 
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Figure 4-39—Mainshaft and Extension 
Installation 
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Figure 4-40—3-Speed = Synchromesh 
Tools 
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4-21 TRANSMISSION 
SPECIFICATIONS 
a. Tightening Specifications 
Thread Torque 
Part Location Size 
Bolt Extension Adapter (0: 'Case-~ 6. anes, wOS09.6 ee Eo we. ES SB a aa Special 20-30 
Bolt Extension to Case (3 Upper Location) ............2..4..28-8. 1/2-13 x 1 5/8 35-45 
Bolt Extension to Case (2 Lower Location). ..............0.e8e084 7/16-14 x 1 1/8 20-30 
Bolt Upper Flywheel Housing to Cylinder Block ................. 7/16-14 x 1 3/4 45-60 
Bolt Lower Flywheel Housing to Cylinder Block. ................ 5/16-18 x 1/2 15-20 
Screw Lower Flywheel Housing to Upper Flywheel Housing ........... 1/4-20 x 5/8 15-20 
Nut Shifter: ever to Shitter -Snait: 102 .%..6: ae as BR, Neca Sede SE er SW 5/16-18 10-15 
Bolt Contre! Heusine 10: Case te 6 ah ee aes ge he head: oo de a EP ee: GH oe ee 5/16-18 x 7/8 15-20 
Bolt Main Drive Gear Bearing Retainer To Case ............... 5/16-18 x 3/4 15-20 
b. Transmission 
Specifications 
Mounting sim hte es a vais Nae GTB Sites. SB Geta te A Ar ee Bo, re tae Bas fee a we ey ae Ge Jo ard ee, Sees Unit with Engine 
OM CAA CMY cts vests air, Sy ar endl a a! es ay GS eee ce ee eed & A ce TR ee, SR Rs ak 3 1/2 Pints 
WY PCtLOl Gea TING or io? Awe saad. Gite, “Se eo atideae Me OS Bie etude, ae SG oh. ee et Se, a Ee ie ee ee All Helical 
Transmission Ratios 
POM UE St ~ de ciee foe ak ok Sn lege. She ety Sogn ABE 2 Ae a, Vek, ae fot ve fe ay ce a, Pele “ee, ve lsd a ecw cee id Ue ae 2a as Se ce 1 he k 2.490 to l 
TSCCONG! 5 “ar ek ce a BP Re Bae ee ee ae SS cana Roca) SoS dee ote HE GU oe AS BI oh ohh BE alr & ae Iu08 7 16: -1 
Big PT Oe os: eee ahs airrte 3) live os aie apse aessec ee Ses cde ah Ge We ae, eh ery ee en Be Se he ae eS See od Lt stor a 
UNS RG VCRs C8” oe Ge se tees hes oy ey ee vee ae tds TS be SA Wad oes Sg: Sah ae ohn 9S ee pk Gs epee es we gs ee cs Soe ee a 3.154 to 1 
c. Speedometer Gears 
Speedometer’ Worm-on..Viain-“Shalt. <. « a: 5%, a Se: Susi eres BR a ee OM ee ke eee Eee eS Press Fit 
POEUN ON MW ORI (B: SO RAUIO)- * 35 ere oe is Se ee hice cae, Deccan! he Se Se ae A: at dee, A a. De ae ah A ee 8 
Teeth: On, Driven Gear ov sog. Sot See: soc arde es Gem ee OR ee ee ee GB ey ee ea Goes ee SE Bee se 19 
Peeth::Onm. Worm (3.29 Ratio). a5.<a cae ah Ge Sah ae ee Bs hs sth, ge ee Be catrins BRE Bes th Se Behe ae te StS teres Pe eee a 
7 eeth.-on Driven: Gear (3.23:-Ratio- with: 7200 16). css. ie edo ae ws Bik Oh ee me Se Ee we aw aS we ES 2) 
Teeth-on: Driven Gear (3.23 Ratio with 76:00 % 15)) «4 ba). @ 78 ee we eS aes ae ee eS eh 20 


4-22 S-M TRANSMISSION 
DESCRIPTION 


The synchromesh transmission is 
solidly bolted to the rear face of 
the flywheel upper housing, to 
form a unit assembly with the 
engine. The transmission drive 


gear shaft extends the clutch 
driven plate into a bronze bushing 
seated in the rear end of the 
engine crankshaft. The front 
bearing retainer projects into a 
bore in the flywheel housing, 
serving as a pilot to center the 
transmission with the engine 
crankshaft. 


a. Transmission Gears and 
Shafts 


The transmission main drive gear 
is supported by a ball bearing 
which is a slip fit in the front 
wall of the transmission case. 
The ball bearing is shielded on 
the rear side by a slinger washer. 
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This washer is held tight against 
a shoulder on the drive gear by 
the bearing pressed against it. 
The bearing is prevented from 
moving away from the washer by 
a selective fit snap ring in a 
groove in the drive gear shaft. 
The outer race of the bearing is 
grooved for a snap ring which fits 
between the transmission case 
and the front bearing retainer to 
hold the bearing and main drive 
gear in place. See Figure 4-10. 


The front end of the transmission 
main shaft is piloted in the bored 
rear end of the main drive gear 
by 14 loose rollers. The rear end 
of the main shaft is supported by 
the transmission rear bearing 
which is a slip fit in the rear wall 
of transmission case. The outer 
race of the rear bearing is 
grooved for a snap ring which fits 
between the transmission case 
and the rear bearing retainer. 
The inner race of the bearing is 
retained between a shoulder on 
the main shaft and a snap ring in 
a groove in the shaft. 


The transmission countergear is 
Supported by a set of 22 needle 
rollers on each end of the coun- 
tershaft. The countershaft is held 
in position by its tight fit in the 
forward hole and by a lock plate 
between it and the reverse idler 
gear shaft. A tubular spacer 
separates the two sets of rollers 
and two washer-type spacers are 
located at the outer ends of each 
set to hold the rollers in position. 
End thrust is taken by a single 
thrust washer in the front and 
two thrust washers in the rear. 
A hole in the hub of the counter- 
gear permits lubricant to reach 
the bearings and thrust washers. 


The reverse idler gear is pro- 
vided with a bronze bushing and 
is supported on a shaft which is 
held stationary a a lock plate 
between it and the countershaft. 
End clearance of the gear per- 
mits lubricant to reach the bush- 
ing. The second speed gear is 
provided with a bronze bushing 


and is mounted on the mainshaft 
in such a position that it is con- 
stant mesh with the countergear. 
It is held in position between 
the front shoulder of the first- 
reverse gear splines and the hub 
of the synchronizer assembly. 
The gear is free to rotate on the 
mainshaft except when engaged 
by the synchronizing assembly 
during second speed operation. 
See Figure 4-77, 


The first-reverse sliding gear is 
splined to the mainshaft to the 
rear of the second speed gear so 
that it can be moved forward to 
engage the countergear for first 
speed or rearward to engage the 
reverse idler for reverse. 


b. Gear Shift and 
Synchronization 


The synchronizing assembly and 
the first-reverse gear are actu- 
ated by the shift mechanism. The 
gear Shift mechanism is de- 
scribed in Group 4A. The syn- 
chronizing assembly is splined to 
the mainshaft to transmit drive 
when the assembly is engaged with 
either the drive gear (third speed) 
or the second speed gear. The 
synchronizing assembly includes 
a hub, sleeve, shift plates, springs 
and blocking rings which act to 
synchronize the speed of the gear 
to be engaged with the speed of 
the hub during a shift into either 
second or third speed. As the 
Sleeve moves toward the gear to 
be engaged, the shift plates press 
the blocking ring into contact with 
the gear, after which the springs 
allow the shift plates to slide out 
of the detent notches in the sleeve 
to permit the sleeve to engage 
the gear quietly and easily. 


c. Speedometer Gears 


The speedometer driving worm 
gear is held against a shoulder on 
the transmission mainshaft by 
forward pressure of the front 
companion flange. When changing 
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rear axle ratios it is necessary 
to change the driven gear, and on 
some axle ratios it is necessary 
to change the driven worm gear. 
The speedometer driven gear as- 
sembly consists of a sleeve, a 
gear and shaft, an ‘‘O’’ ring 
sleeve seal, a sleeve retainer and 
bolt. The driven gear sleeve is a 
slip fit in the rear bearing re- 
tainer. The sleeve is held in 
place by a retainer which fits into 
a Slot in the sleeve and is bolted 
to the rear bearing retainer. The 
gears are lubricated by splash 
from the transmission. The 
speedometer cable is attached to 
the sleeve by a threaded sleeve 
on the cable casing. 


d. Front Companion Flange 


The front companion flange is 
splined to the rear end of the 
transmission mainshaft and is 
retained by a heavy steel washer 
and bolt. The length of the front 
companion flange is such that it 
bottoms against the speedometer 
drive gear. An oil seal is located 
in the rear end of the rear bear- 
ing retainer with the seal lip con- 
tacting the companion flange. 


e. Power Flow Through 
Transmission 


1. In first speed, the first speed 
Sliding gear is slid forward on 
the mainshaft splines so that it 
engages its corresponding gear 
on the countergear. See Figure 
4-78 to follow the power flow. 


2. In second speed, the clutch 
Sleeve is slid rearward on the 
synchronizer hub so that it first 
synchronizes the speed of the 
second gear, then engages the 
projecting teeth on the second 
gear. See Figure 4-78, 


3. In third speed, the clutch 
Sleeve is slid forward on the 
synchronizer hub so that it first 
synchronizes the speed of the 
drive gear, then engages the pro- 
jecting teeth on the drive gear. 
See Figure 4-78. 


4-36 4600 SYNCHROMESH 


FIRST GEAR 


SECOND GE 


THIRD GEAR 


REVERSE 


scene 
fei [77 


rT Tt Ty In TT) 
WBE meme 


IN. 


RATIO 2.490TO 1 


mn 


eT 


A WT 


AR RATIO 1.587 TO 1 


RATIO 1TO1 


saceclll 


mmamienineee 
ITI T TTT | 


1 


3.154TO 1 


Figure 4-78—Transmission Power Flow 
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4. In reverse, the first-reverse 
gear is slid rearward on the 
mainshaft splines so that it en- 
gages the reverse idler, which 
is in constant mesh with a cor- 
responding gear on the counter- 
gear. The idler gear reverses 
the direction of rotation of the 
complete drive train in the rear 
of the reverse idler. 


f. S-M Transmission Shift 
Control Mechanism 


Both shift levers are located on 
the left side of the transmission. 
The forward lever controls the 
second-third shift; the rear lever 
controls the first-reverse shift. 


When the second-third shift lever 
is moved forward by the equalizer 
lever, a shift shaft with an inte- 
gral notched cam is rotated to 
cause a Shift fork to move rear- 
ward. This moves the clutch 
sleeve rearward to first synchro- 
nize the speed of the second gear 
and then to engage the projecting 
teeth on the second gear. When 
the second-third lever is moved 
rearward, the notched cam is ro- 
tated in the other direction and 
the clutch sleeve is moved for- 
ward to first synchronize the 
speed of the drive gear and then 
to engage the projecting teeth on 
the drive gear. 


When the first-reverse lever is 
moved rearward, a shift shaft with 
an integral notched cam is rotated 
to cause a shift shoe to move 
forward. This moves the first- 
reverse gear forward to engage 
its corresponding part on the 
countergear. When the first- 
reverse lever is moved forward, 
the notched cam is rotated in 
the other direction and the first- 
reverse gear is moved rearward 
to engage the reverse idler gear. 


When either shift lever is moved 
from the center or neutral po- 
sition, an interlock mechanism 
located between the second-third 
shift cam and the first-reverse 
shift cam prevents the other shift 
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lever from being moved from its 
neutral position. This prevents 
the possibility of shifting into two 
gears at once, which would lock- 
up the transmission. 


The interlock mechanism consists 
of an interlock sleeve, pin, spring 
and two balls. Each shift shaft 
cam has three grooves into which 
the interlock springs pushes the 
balls; these detents make a de- 
finite position for each shift. 
Each cam is lower in the center 
or neutral position and higher 
each side of the neutral position. 
When either cam is shifted out of 
the neutral position, the interlock 
sleeve is slid over so that is al- 
most touches the other cam which 
is in the neutral position. The 
interlock sleeve therefore pre- 
vents this other cam from being 
shifted out of its neutral position 
unless the first cam is returned 
to neutral. 


4-23 S-M TRANSMISSION 
TROUBLE 
DIAGNOSIS 


a. Hard Shifting and 
Block-out 


Hard shifting may be caused 
either by conditions in the shift 
control mechanism or by con- 
ditions in the transmission as- 
sembly. Disconnect the shift rods 
at the control shaft levers to de- 
termine which is at fault. 


b. Low and Reverse 
Gear Clash 


Transmission gears can be made 
to clash by shifting into first or 
reverse gear too quickly after the 
clutch pedal is depressed, even 
though clutch is in perfect work- 
ing order. This is because inertia 
of the clutch driven plate, drive 
gear and countergear causes 
these parts to spin until stopped 
by friction of the transmission 
and transmission lubricant. With 


warm transmission lubricant and 
low friction transmission bear- 
ings, a reasonable amount of spin 
is to be expected. The clash does 
not occur when shifting quickly 
into second or high gear with the 
car standing still because the 
synchronizing unit stops the 
spinning parts. 


To eliminate gear clash, suf- 
ficient time MUST be allowed be- 
fore shifting into first after the 
pedal is depressed or else starts 
must be made in second gear. 
There is no objection to making 
starts in second gear on level 
ground since the clutch slippage 
under ordinary driving conditions 
is not sufficient to produce enough 
heat to damage the driven plate 
facings. 


If gear clash continues after 
allowing proper time for the 
clutch driven plate parts to stop, 
check the clutch pedal lash and 
adjust to specified limits. See 
Section 4-B, Make sure that the 
idle speed is properly set. A 
faster idle aggravates driven 
plate spinning. 


Conditions within the trans- 
mission which may cause gear 
clash are: (1) Faulty blocking 
rings or cone surfaces; (2) Ex- 
cessive mainshaft end play; (3) 
Weak or broken detent springs in 
the synchronizing hub. Gear clash 
also may be caused by a dragging 
clutch plate. 


c. Noise in Neutral 


With the car standing, engine run- 
ning, the transmission in neutral, 
the transmission parts in oper- 
ation are; main drive gear and 
bearing, countergear and bear- 
ings, reverse idler gear, second 
speed gear. Disengaging the 
clutch will stop movement of all 
these parts. By disengaging and 
engaging the clutch it can be de- 
termined whether the noise orig- 
inates in these transmission parts 
and whether the noise is normal. 
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Noise in neutral in the form of a 
constant regular click is usually 
caused by a nicked gear or 
bearing. 


d. Gear Noise 


Some gear noise is to be expected 
in all except third speed. Com- 
parison with another car is 
the only means of determining 
whether or not gear noise is ex- 
cessive. Before removing the 
transmission for correction of 
gear noise, determine by test 
which gears are noisy under load, 
so that these parts can be thor- 
oughly inspected when removed. 


e. Gear Rattle During 
Acceleration 


An improperly calibrated clutch 
driven plate, a faulty crankshaft 
balancer, or scored rear axle 
gears may cause rattle in the 
transmission in third speed on 
acceleration. Rattles occurring 
on wide open throttle between 40 
and 60 MPH are usually caused by 
improper clutch driven plate 
dampening; a new driven plate 
should be installed if rattles are 
objectionable. 


f. Noise When Shifting out 
of First or Reverse 


Shifting out of first or reverse 
very slowly will usually result in 
some noise just as the gears dis- 
engage. This is normal because 
of the gear pointing necessary for 
easy engagement. | 


Abnornal noise during a normally 
fast shift may be caused by im- 
proper clutch release. Check 
clutch pedal lash and adjust. See 
Section 4-B. 


Abnormal noise during a normally 
fast shift, when clutch release is 
satisfactory, may be caused by 
damage to the pointing on the en- 
gaging side of the teeth on the 
countergear, reverse idler gear. 
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or first-reverse sliding gear. 
Noise when disengaging both first 
and reverse indicates that the 
fault is with the sliding gear only. 
Noise when disengaging reverse 
only indicates that the reverse 
idler gear is at fault. Noise when 
disengaging first speed only indi- 
cates that the countergear is at 
fault. Tests must be made by dis- 
engaging gears while car is still 
in motion. 


g. Gear Jump-Out 


In any case of gear jump-out, 
first check the adjustment of the 
gear shift control mechanism as 
described in Group 4-A. Make 
certain that interlock balls have 
full engagement in the notches in 
the shift shaft cam through all 
speed positions including neutral. 


Gear jump-out in third speed may 
be caused by misalignment be- 
tween the flywheel housing hole 
and the crankshaft. Check bore 
and face run out. It must not ex- 
ceed .005. 


Gear jump-out in any transmis- 
sion speed position may be 
caused by loose fit of the bearings 
or bushings involved, a weak in- 
terlock spring, loose fit of the 


synchronizing hub on the main-, 


shaft, loose fit of the first- 
reverse gear on the mainshaft, 
worn teeth on mating gears. All 
items should be carefully 
inspected. 


h. Scored or Broken Gear 
Teeth 


Gear teeth will be seriously dam- 
aged and possibly broken by fail- 
ure of the car operator to fully 
engage the gears on every shift 
before engaging the clutch and 
applying engine power. 


Considerable damage to gears and 
bearings may result from running 
at abnormal speeds in reverse, 
first and second speed gears. 
This practice is also detrimental 
to the engine. 


4-24 REMOVAL AND 
INSTALLATION OF 
SYNCHROMESH 
TRANSMISSION 


a. Removal of Transmission 


1. If transmission is to be dis- 
assembled, drain transmission 
lubricant. Fill with kerosene and 
run transmission in neutral about 
15 seconds. Drain kerosene. 


2. Mark front companion flange 
and propeller shaft so that these 
parts can be reassembled in the 
Same relative position. Remove 
U-bolts attaching front companion 
flange to propeller shaft. Slide 
front propeller shaft rearward as 
far as possible for working 
clearance. 


3. Disconnect shift linkage from 
transmission by first removing 
equalizer spring. Slide shift 
equalizer to full left position to 
disengage it from 2nd-3rd shift 
lever, then slide equalizer to right 
to remove from support pin, Re- 
move transmission 1st-reverse 
shift lever from shift shaft. By 
disconnecting shift linkage in this 
way, shift linkage is not disturbed 
and should not require 
readjusting. 


4, Disconnect speedometer cable 
from transmission. 


2. Loosen all three exhaust pipe 
joints so that transmission and 
rear end of engine can be lowered. 


6. Disconnect clutch push rod. 


7. Remove two bolts attaching 
transmission mounting pad _ to 
transmisSion support, Leave 
mounting pad bolted to 
transmission. 


8. Place a flat wood block on jack. 
Jack under engine pan until trans- 
mission mounting pad just clears 
transmission support. 


9. Remove four bolts attaching 
transmission support to body 
members. Remove support, then 
lower jack so that transmission 
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will clear 
removal. 


underbody during 


10. Remove upper left transmis- 
Sion to flywheel housing bolt and 
install J-1126 guide pin; remove 
lower right bolt and_ install 
J-1126. 


11. Remove the other two trans- 
mission to flywheel housing bolts. 
Slide transmission straight back 
until drive gear shaft is clear of 
flywheel housing. CAUTION: If 
weight of transmission is allowed 
to rest on main drive gear while 
drive gear splines are in clutch 
driven plate, driven plate may be 


damaged, 


b. Installation of 
Transmission 


1. Lightly coat splines on end of 
main drive gear with Lubriplate 
for a distance of about 1 inch. 
Do not apply an excess that will 
push off at driven plate hub and 
get on clutch facings. Fill groove 
in inner surface of throw-out 
bearing with wheel bearing 
grease. 


2. Make certain that front face of 
transmission case and rear face 
of flywheel housing are absolutely 
clean. Install J-1126 guide pin in 
upper left flywheel housing hole; 
install guide pin in lower right 
hole. 


3. Shift transmission into 3rd 
gear. Lift transmission into place 
on guide pins and slide straight 
forward, meanwhile fully support- 
ing transmission. Rotate com- 
panion flange as required to 
engage drive gear with driven 
plate splines. CAUTION: If weight 


of transmission is allowed to rest 


on main drive gear shaft before 
shaft engages pilot bushing in 
flywheel, driven plate may be 


damaged. 


4, Install two transmission to fly- 
wheel housing bolts; remove guide 
pins and install other two bolts. 
Tighten all four bolts securely. 
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9. Raise jack under engine pan so 
that transmission mounting pad 
will clear transmission support. 


6. Install transmission support, 
leaving four nuts loose. Lower 
jack so that transmission rests 
on support. 


7. Install two bolts attaching 
mounting pad to support, then 
tighten all six bolts securely. 


8, Align exhaust system, if nec- 
essary, and tighten three joints. 


9. Connect speedometer cable to 
transmission, 


10. Install ist-reverse shift lever 
on transmission shaft and tighten 
nut securely. Install shift equal- 
izer by first sliding left end of 
equalizer over Support pin, then 
engaging right end of equalizer 
with 2nd-3rd shift lever. Install 
equalizer spring. 


11. Align mark on propeller shaft 
with mark on front companion 
flange. Install U-bolts and lock 
plates. If there is any doubt as to 
safety of lock plates, use new 
lock plates. Tighten nuts securely 
and bend up lock plate tabs. Make 
sure propeller shaft center bear- 
ing insulator is in position in sup- 
port bracket. 


12. Fill transmission with spec- 
ified gear lubricant. 


13. Connect clutch push rod. 


14. Check adjustment of shift 
linkage. See Group 4-A. Check 
adjustment of clutch linkage. 


15. Road test car, checking for 
proper shifting, correct synchro- 
nization, and quiet operation. 


c. Transmission Side Cover 
Removal and Installation 


NOTE: It is not necessary to 
remove transmission from  ve- 
hicle for inspection or replace- 
ment of parts in transmission 


side cover assembly, but the side 


cover assembly itself must be 
removed from the transmission 


case, 
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Figure 4-79—Transmission Side Cover 


a. Removal 


1. Remove drain plug at the bot- 
tom of transmission and drain 
lubricant. 


2. Remove  first-reverse, and 
second-third shift rods from 
levers. 


3. Remove transmission side 
cover assembly from transmis- 
sion case. 


4. Remove the outer shifter lever 
nuts and lock washers and pull 
levers from shafts. 


0. Carefully push _ the shifter 
shafts into cover, allowing the 
detent balls to fall free, then re- 
move both shifter shafts. See 
Figure 4-79, 


6. Remove interlock sleeve, in- 
terlock pin and poppet spring. 
See Figure 4-79. 


7. Replace necessary parts. 


b. Installation 


1. Install interlock sleeve and one 
shifter shaft. Place steel detent 
into sleeve followed by poppet 
spring and interlock pin. 


2. Start second shifter shaft into 
position and place second detent 
ball on poppet spring. Compress 


ball and spring with screwdriver 
and push the shifter shaft fully 
in. See Figure 4-79, 


3. With transmission in neutral 
and shifter forks and levers in 
place, lower side cover intoplace. 
Install attaching bolts, using 
sealer in lower right bolt and 
tighten evenly. 


4-25 DISASSEMBLY AND 
ASSEMBLY OF 
3-SPEED 
SYNCHROMESH 


a. Disassembly of 
3-Speed Synchromesh 
Transmission 


1. Remove transmission side 
cover assembly from transmis- 
sion case. NOTE: If cover as- 
sembly is to be disassembled for 


inspection or replacement of worn 


parts, follow procedures 2 through 


6, Section 4-31, paragraph c. 


2 ee eee 


2. Remove front companion 
flange. Assemble Puller J-8614 
as shown in Figure 4-80 and pull 
ccompanion flange from mainshaft. 


3. Remove case _ extension oil 
seal. See Figure 4-81. 
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Figure 4-80—Removing Front 
Companion Flange 


4. Remove five bolts attaching the 
case extension to the rear bear- 
ing retainer. Tap extension with 
a soft hammer in a rearward 
direction to start. 


0. Remove speedometer gear with 
J-8760 as shown in Figure 4-82. 


6. Remove rear bearing retainer 
to transmission case bolt. See 
Figure 4-83. 


7. Move rear bearing retainer 
away from case approximately 
one-half inch, then remove welch 
plug in retainer using brass drift. 


8. Rotate bearing retainer to ex- 
pose countershaft and lock key. 
See Figure 4-84. 


9. From front of transmission 
case, drive countershaft to rear, 
using countershaft bearing 
loader J-9973, 


10. Drive countershaft all the way 
out and leave Tool J-9573 in the 
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Figure 4-81—Extension Oil -Seal 
Removal 


Figure 4-82—Removing Speedometer 


Gear 


countergear to retain the needle 
roller bearings. 


11. Drop countergear down in 
transmission case. 


12. Carefully remove the entire 
mainshaft assembly. 


13. Remove bearing spacing 
washer and 14 needle roller bear- 
ings from inside the main drive 
gear. 


14. Remove four bolts from front 
bearing retainer and remove re- 
tainer and gasket. See Figure 
4-85. 


15. Remove main drive gear snap 
ring and washer from main drive 
gear, using Snap Ring Pliers 
J-5986. See Figure 4-85. 


16. With a soft hammer, tap main 
drive gear down from front bear- 
ing as shown in Figure 4-86. 


17. From inside case, tap out 
front bearing and snap ring. See 
Figure 4-87. 


18. Using a small brass drift, 
drive reverse idler gear shaft to 


Figure 4-83—Removing Retainer to 
Case Bolt 
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Figure 4-84—Rear Bearing Retainer 
Location 


rear of case until lock key can 
be removed. 


19. Remove lock key and, from 
rear of case, drive idler gear 
shaft into case. 


20. Remove reverse idler gear 
and shaft from transmission case. 


21. Remove countergear assem- 
bly and thrust washers from 
transmission case. 


22. Remove Tool J-9753 from 
countergear and remove the 80 
needle roller bearings, four bear- 
ing retaining washers and bear- 
ing spacer from inside the 
countergear. 


23. Remove synchronizing ring 
from front side of 2nd and 3rd 
speed clutch sleeve. See Figure 
4-88. 


24. Remove clutch hub retaining 
snap ring from front end of main- 
shaft, using snap ring pliers as 
shown in Figure 4-88. 


25. Remove 2nd and 3rd speed 
clutch sleeve and hub from main- 
shaft. See Figure 4-88. 


26. Remove rear synchronizing 
ring and second speed gear from 
mainshaft. See Figure 4-88. 


27. Remove l1st-reverse sliding 
gear from mainshaft. See Figure 
4-88. 


28. Spread rear bearing retainer 
snap ring and with a soft ham- 
mer, tap mainshaft out of re- 
tainer. See Figure 4-89. 
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FRONT BEARING 
RETAINER 


60. 


BEARING 
RETAINER 
GASKET 


29. Remove the mainshaft rear 
snap ring. See Figure 4-90. 


30. Press rear bearing from 
mainshaft. 


b. Cleaning and Inspection 


Transmission Case 


Wash the transmission case in- 
side and out with a cleaning sol- 
vent and inspect for cracks. 
Inspect the front face which fits 
against the clutch housing for 
burrs and if any are present, 
dress them off with a fine cut 
mill file. 


Front and Rear Bearings 


1. Wash the front and rear bear- 
ings thoroughly in a cleaning 
solvent. 


SOFT 
HAMMER 


DRIVE GEAR 


Figure 4-86—Removing Main Drive 
Gear 
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Figure 4-85—Main Drive Gear 


2. Blow out bearing with com- 
pressed air. 


CAUTION: Do not allow the bear- 


ings to spin but turn them slowly 
by hand, Spinning bearings will 
damage the races and balls. 


3. Make sure the bearings are 
clean, then lubricate them with 
light engine oil and check for 
roughness. Roughness may be de- 
termined by slowly turning the 
outer race by hand. 


Bearings, Rollers and Spacers 


All main drive gear and counter- 
gear bearing rollers should be 
inspected closely and replaced if 
they show wear. Inspect counter- 
shaft at the same time and replace 
as necessary. Replace all worn 
parts. 


Gears 


Inspect all gears and replace all 
that are worn or damaged. 


c. Clutch Keys and 
Springs Replacement 


1. Push the hub from the sliding 
sleeve. The keys will fall free 
and the springs may be easily 
removed. 


2. Place the two springs in posi- 
tion (one on each side of hub), so 
a tanged end of each spring falls 
into the same keyway in the hub. 
Place the keys in position and, 
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holding them in place, slide the 
hub into the sleeve as shown in 
Figure 4-91. 


d. Transmission Assembly 
Mainshaft Assembly 


1. Using J-8853, press on the 
rear bearing with the snap ring 
groove toward the front of the 
transmission. See Figure 4-92. 
Firmly seat bearing against the 
Shoulder on the mainshaft. 


2. Install snap ring in groove in 
mainshaft behind rear bearing. 
See Figure 4-93. 


NOTE: Always use a new snap 


ring when reassembling trans- 
mission and do not expand snap 
ring further than is necessary 
for assembly. 


3. Install rear bearing retainer. 
Spread snap ring in rear bearing 


Figure 4-87—Removing Main Drive 
Gear Bearing 
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retainer to allow snap ring to 
drop around rear bearing. Press 
on the end of mainshaft until snap 
ring engages groove in the rear 
bearing retainer. 


4. Install i1st-reverse sliding 
gear on mainshaft. See Figure 
4.94, 


Figure 4-89—Spreading Rear Bearing 
Snap Ring 
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Figure 4-90—Removing Rear Bearing 
Snap Ring : 
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Figure 4-88—Mainshaft Assembly 


2. Install second speed gear, hub 
forward, over front end of main- 
shaft. See Figure 4-95. 


6. Install 2nd-3rd speed clutch 


CLUTCH KEY 


Vez 
| Jig 


“en 


ral 


CLUTCH KEY 


[ SLIDING GEAR 


CLUTCH KEY SPRING 


MAINSHAFT 
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Sleeve on clutch hub as shown in 
Figure 4-96, 


7. Place synchronizing ring on 
rear of sleeve and hub assembly, 


CLUTCH HUB 


Figure 4-91—Clutch Hub Assembly 
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Figure 4-92—Installing Rear Bearing 
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Figure 4-93—Installing Rear Bearing 
Snap Ring 


making sure slots in ring are 
aligned with clutch keys. 


Figure 4-94—Installing Ist-Reverse 
Sliding Gear 


Figure 4-95—Installing Second Speed 
Gear 


8. Install sleeve, hub, and syn- 
chronizing ring assembly on 
mainshaft. See Figure 4-96. 


9. Secure clutch hub with retain- 
ing snap ring. See Figure 4-97. 


10. Press speedometer drive 
gear onto mainshaft, using Press 
Plate J-8853. See Figure 4-98. 


11. Position the speedometer 
gear 7-1/2" from the rear of the 
gear to the rear of mainshaft. 


12. Countergear Assembly - 
Steps 12-18. 


13. Install roller 


countergear. 


Spacer in 


14. Using heavy grease to retain 
the rollers, install 20 rollers in 
either end of the countergear, 
two .050" spacers, 20 more 
rollers, then one .050"' spacer. 


Install in the other end of coun- 


CLUTCH SLEEVE 
-— CLUTCH HUB 
\S ¢ 
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Figure 4-96—Installing 2nd & 3rd 
Speed Clutch Hub & Sleeve 
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Figure 4-97—Clutch Hub Snap Ring 


tergear, 20 more rollers and an- 


other .050"' spacer. See Figure 
4-99, 
15. Place large bronze thrust 


washer at front end of counter- 
gear, tang facing out so that it 
will seat in groove at front of 
case. Retain with heavy grease. 


16. Place smaller bronze thrust 
washer against rear of counter- 
gear, tangs facing gear and seated 
in grooves. Retain with grease. 


17. Through rear of case, insert 
countergear assembly, large gear 
end toward front of case. Rest 
countergear assembly on bottom 
of case. 


Figure 4-98—Speedometer Drive Gear 
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Figure 4-99—Countergear 


18. Place steel thrust washer at 
rear of countergear between 
bronze thrust washer and case, 
positioning tang on steel thrust 
washer in groove in case. 


19. Install oil retaining washer 
on main drive gear, depressed 
Side up. See Figure 4-100. 


20. Press bearing onto main 
drive gear (snap ring groove to 
front). See Figure 4-101. 


21. From inside case, push main 
drive gear assembly through 
opening in front of case. Using a 
soft hammer, tap assembly from 
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Figure 4-100—Installing Oil Retaining 
Washer 


rear until bearing attains proper 
position for installation of snap 
ring. 


22. Install snap ring in groove of 
bearing and tap front end of shaft 
until snap ring rests’ firmly 
against face of case. 


23. Install main drive gear wash- 
er against bearing inner race. 
See Figure 4-102. 


24. Secure main drive gear in 
place by installing main drive 
gear snap ring in groove pro- 
vided in main drive gear. See 
Figure 4-103. 


25. Install front bearing retainer 
and gasket, making certain oil 
groove in retainer is lined up 
with oil outlet hole in case. 
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Figure 4-10]—Installing Front Bearing 
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Figure 4-102—Main Drive Gear 
Washer Installation 


26. Coat bore at rear end of main 
drive gear with heavy lubricant 
and insert the 14 needle roller 
bearings in bore. 


27. Install bearing spacing wash- 
er. See Figure 4-104. 


28. Position reverse idler gear 
in rear of case, chamfer on teeth 
toward front and, from rear, start 
idler gear shaft through case and 
gear. 


29. Place lock key in notch at 
rear of idler gear shaft, then 
drive shaft into case until lock 
key seats against cutout in case 
and shaft is flush with rear of 
case. 


30. Set transmission on its top 
side to assist in installing main- 
shaft assembly. 


|. 5586 


Figure 4-103—Installing Main Drive 
Gear Snap Ring 


CLUTCH, S-M TRANSMISSION 


4600 SYNCHROMESH 4.45 


Figure 4-104—Installing Bearing Spacer 
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Figure 4-105—Rotating Rear Bearing 
Retainer 


31. Using heavy grease, place 
gasket in position on front face of 
rear bearing retainer. 


32. Lightly lubricate inner sur- 
face of front synchronizing ring 
and install on hub of main drive 
gear, positioning one clutch key 


ABS QUNTERSHAFT | 
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Figure 4-106—Removing J-9573 
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Figure 4-107—Installing Welch Plug 
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Figure 4-]08—Retainer to Case Bolt 


slot so that it is visible from 
side opening in case. 


33. Carefully install mainshaft 
through opening in rear of case, 
making certain front end of main- 
Shaft enters roller bearings at 
rear of main drive gear and 
clutch key slot of synchronizing 
ring lines up with clutch key. 


USE SEALER 


SEAL 
INSTALLER 
J-8864 


- 
» 


Figure 4-109—Installing Case 
Extension Oil Seal 
NOTE: When installing mainshatft 
into transmission, allow approx- 
imately 1/2'' clearance between 
transmission case and rear bear- 
ing retainer. 


34. Turn transmission over so 
countergear shaft can be installed. 


35. With rear bearing retainer 
rotated as shown in Figure 4-105, 
insert countershaft through ex- 
posed shaft opening in rear of 
case, making certain the shaft 
passes through voth thrust wash- 
ers before it enters countergear., 


Figure 4-110—Sealing Case Extension 
Attaching Bolt 
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NOTE: Rotating main drive gear 
back and forth will help in align- 


ing countergear thrust washer 
with shaft opening in case. 


36. Slide countershaft through 
countergear, forcing Tool J-9573 
out opening at front of case. See 
Figure 4-106. 


37. Before countershaft is driven 
fully into place, install lock key 
(retain key is countershaft with 
heavy grease) in notch at rear of 
shaft, then drive shaft in until 
lock key seats against cutout in 
case. 


38. Rotate rear bearing retainer 
as shown in Figure 4-107 and in- 
stall welch plug. 


39. Align rear bearing retainer 
with transmission case. With a 
soft hammer, tap end of main- 
shaft to seat rear bearing re- 
tainer with transmission case. 


40. Install retainer to case bolt. 
See Figure 4-108. 


41. Check both’ synchronizing 
rings through side opening in case 
to insure freedom of movement. 
Place clutch in neutral position. 


42. With clutch in neutral, install 
shift rods. Lower transmission 
side cover into place. Install at- 
taching bolts and tighten evenly 
to avoid side cover distortion. 
Use suitable sealer when install- 
ing the lower right bolt. 


43. Install new oil seal in rear 
bearing retainer, using Seal In- 
staller J-8864. See Figure 4-109. 
Lightly coat seal with gear 
lubricant. 


44. Install three extension and re- 
tainer to case _ attaching bolts 
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Figure 4-111—Installing Front 
Companion Flange 


(torque to 35 to 45 ft. lbs.) and 
two extension to retainer attach- 
ing bolts (torque to 20 to 30 ft. 
lbs.). Use a suitable sealer on 
the lower right attaching bolt as 


viewed from rear. See Figure 
4-110. 
45. Install front companion 


flange. See Figure 4-111. 


CLUTCH, S-M TRANSMISSION 


4-SPEED TRANSMISSION 4-47 


SECTION 4-E 


4-SPEED SYNCHROMESH TRANSMISSION 
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4-27 4-SPEED 
TRANSMISSION 


DESCRIPTION 


The 4-speed synchromesh trans- 
mission is solidly bolted to the 
rear face of the flywheel upper 
housing to form a unit assembly 


with the engine. The transmission 
main drive gear shaft extends 
through the clutch driven plate 
into a bronze bushing seated in 
the rear end of the engine crank- 
shaft, The front bearing retainer 
projects into a bore in the fly- 
wheel housing, serving as a pilot 
to center the transmission with 
the engine crankshaft. 


a. Transmission Gears 
and Shafts 


The transmission main drive gear 
is supported by a ball bearing 
which is a slip fit in the front wall 
of the transmission case. The 
inner race of the bearing is held 
tight against a shoulder on the 
drive gear. The outer race of the 
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bearing is grooved for a snap 
ring which fits between the trans- 
mission case and the front bear- 
ing retainer to hold the bearing 
and main drive gear in place. See 
Figure 4-112. 


The front end of the transmission 
main shaft is piloted in the bored 
rear end of the main drive gear 
by 14 needle rollers. The rear 
end of the main shaft is supported 
by a heavy-duty bearing identical 
to the one which supports the 
main drive gear. The inner race 
of the rear bearing is grooved 
for a snap ring which fits in the 
rear bearing retainer. The outer 
race of the bearing is retained by 
a snap ring in a groove in the 
shaft. 


The transmission countergear is — 


carried on a double row of needle 
rollers on each end of the coun- 
tershaft. A tubular spacer sep- 
arates the four sets of needle 
rollers and two washer-type 
Spacers separates each set of 
needle rollers. Two spacers are 
located at the outer ends of each 
set to hold the rollers in position. 
End thrust is taken on thrust 
washers located between the ends 
of the gear and the front and rear 
of the case. 


The two-piece reverse idler gear 
is carried on bronze bushings 
while thrust is taken on thrust 
washers located between the front 
of the gear and the back of the 
reverse idler thrust boss and be- 
tween the rear of the gear and the 
reverse idler shaft boss in the 
case extension. 


b. Gear Ratios 


All four forward gears are pro- 
vided with synchronizing clutches 
which can be engaged while the 
car is in motion. Closely spaced 
gear ratios of 2.20 (first), 1.64 
(second), 1.31 (third) and 1.00 
(fourth) provide excellent ratio 
matching with minimum loss of 
engine speed at the shift points. 
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Reverse gear (2.26 ratio) is not 
synchronized; therefore, vehicle 
must be brought to a complete 
stop before engaging reverse 
gear. 


The transmission may be used as 
an aid in deceleration by down- 
shifting in sequence without 
double clutching or gear clashing, 
due to all forward speeds being 
synchronized. 


c. Speedometer Gears 


The speedometer driving worm 
gear is pressed on the transmis- 
Sion main shaft. When changing 
rear axle ratios it is necessary 
to change the driven gear, and on 
some axle ratios it is necessary 
to change the driving worm gear. 
The speedometer driven gear as- 
sembly consists of a sleeve, a 
gear and shaft, and ‘‘O’’ ring 
sleeve seal, a sleeve retainer and 
bolt. The driven gear sleeve is a 
slip fit in the rear extension. The 
sleeve is held in place by a re- 
tainer which fits into a slot in the 
sleeve and is bolted to the rear 
bearing retainer. The gears are 
lubricated by splash from the 
transmission. The speedometer 
cable is attached to the sleeve by 
a threaded sleeve on the cable 
casing. 


d. Front Companion Flange 


The front companion flange is 
splined to the rear end of the 
transmission mainshaft and is re- 
tained by a heavy steel washer 
and bolt. An oil seal is located in 
the rear end of the case extension. 


e. Shift Linkage 


Gearshifting is manual through a 
floor-type gear shift lever which 
activates shift control rods con- 
nected to the transmission cover 
shifter levers for first through 
fourth gears, and to the reverse 
lever located in the case exten- 
sion. The shifter lever to the 


rear of the transmission cover 
controls the first and second 
speed gears, while the lever to 
the front controls the third and 
fourth speed gears. 


f. Power Flow Through 
Transmission 


1. Operation in Neutral 


In neutral, with engine clutch en- 
gaged, the drive gear turns the 
countergear. The countergear 
then turns the third, second, first, 
and reverse idler gears. But, 
because the third and fourth and 
first and second speed clutch 
(sleeves) are neutrally positioned, 
and the reverse speed gear is po- 
sitioned at the rear, away from 
the reverse idler gear, power will 
not flow through the mainshaft. 
See Figure 4-113. 


2. Operation in First 


In first speed, the first and second 
speed clutch (sleeve) is moved 
rearwards to engage the first 
speed gear, which is being turned 
by the countergear. Because the 
first and second speed clutch 
(hub) is splined to the mainshaft, 
torque is imparted to the main- 
shaft from the first speed gear 
through the clutch assembly. See 
Figure 4-114. 


3. Operation in Second 


In second speed, the first and 
second speed clutch (sleeve) is 
moved forward to engage the sec- 
ond speed gear, which is being 
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Figure 4-114—Power Flow in First 


turned by the countergear, This 
engagement of the clutch (sleeve) 
with the second speed gear im- 
parts torque to the mainshaft be- 
cause the first and second speed 
clutch (hub) is splined to the 
mainshaft. See Figure 4-115. 


4. Operation in Third 


In third speed, the first and sec- 
ond speed clutch assumes a neu- 
tral position. The third and fourth 
speed clutch (sleeve) moves rear- 
ward to engage the third speed 
gear, which is being turned by 
the countergear. Because the 
third and fourth speed clutch (hub) 
is splined to the mainshaft, torque 
is imparted to the mainshaft from 
the third speed gear through the 
clutch assembly. See Figure 
4-116. 


5. Operation in Fourth 


In fourth speed, or direct drive, 
the third and fourth speed clutch 
(sleeve) is moved forward to en- 
gage the main drive gear and the 
first and second speed clutch re- 
mains in a neutral position. This 
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Figure 4-115—Power Flow in Second 
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Figure 4-116—Power Flow in Third 


Figure 4-117—Power Flow in Fourth 


engagement of the main drive 
gear with the third and fourth 
speed clutch assembly imparts 
torque directly to the mainshaft. 
See Figure 4-117. 


6. Operation in Reverse 


In reverse speed, both clutch as- 
semblies assume a neutral posi- 
tion, The reverse speed gear is 
moved forward to engage the rear 
reverse idler gear, which is being 
turned by the countergear, Be. 
cause the reverse speed gear is 
splined to the mainshaft, this en- 
gagement causes the mainshaft to 
turn; however, because power 
flows from main drive gear to 
countergear and through reverse 
idler gear to reverse speed gear 
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3, Hard Shifting and 
Block-out 

Hard shifting may ee ie 

‘ther by imprope? ; 

oF r by conditions in the 


j t oO 
justment 6 
transmission assembly. 


caused 


b. Noise in Neutral 


With the car standing, engine run- 
ning, the transmission in neutral, 
the transmission parts in opera- 
tion are: main drive gear and 
bearing, countergear and bear- 
ings, reverse idler gear, first 
speed gear, second speed gear, 
third speed gear. Disengaging the 
clutch will stop movement of all 
these parts. By disengaging and 
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by loose fit of the bearings or 
bushings Involved, a weak inter- 
lock Spring, loose fit of the syn- 
Chronizing hub on the mainshaft 
loose fit of the first-reverse gear 
on the mainshaft, worn teeth on 
mating gears. All items should 
be Carefully inspected, 


d. Scored or Broken 
Gear Teeth 


Gear teeth will be seriously dam- 
aged and possibly broken by fail- 
ure of the car operator to fully 
engage the gears on every shift 
before engaging the clutch and 
applying engine power. 

Considerable damage to gears and 
bearings may result from running 
at abnormal speeds in reverse, 
first and second speed gears. 


This practice is also detrimental 
to the engine. 


4-29 TRANSMISSION 
SIDE COVER 
REMOVAL AND 
INSTALLATION 


NOTE: It is not necessary to 
remove transmission from vehicle 
for inspection or replacement of 
parts in transmission side cover 
assembly, but the side cover as- 
sembly itself must be removed 
from the transmission case. 


a. Removal 


1. Remove drain plug at the bot- 
tom of transmission and drain 


lubricant. 
9. Disconnect first, second, third 
and fourth shift rods from levers. 
3. Remove transmission side 
cover assembly from transmis- 
sion case. 


4. Remove the outer shifter lever 
nuts and lock washers and pull 


levers from shafts. 


5. Carefully push the shifter 
shafts into cover, allowing the 


detent balls to fall free, then re- 
move both shifter shafts, 


6. Remove interlock Sleeve, in- 
terlock pin and poppet spring. 


7. Replace necessary parts. 


b. Installation 


1. Install interlock sleeve and one 
shifter shaft. Place steel detent 
into sleeve followed by poppet 
Spring and interlock pin. 


2, Start second shifter shaft into 
position and place second detent 
ball on poppet spring. Compress 
ball and spring with screwdriver 
and push the shifter shaft fully in. 


3. With transmission in neutral 
and shifter forks and levers in 
place, lower side cover intoplace. 
Install attaching bolts, using seal- 
er and lower right bolt (see Fig- 
ure 4-119), and tighten evenly. 


4-30 REMOVAL AND 
INSTALLATION OF 
4-SPEED 
TRANSMISSION 


a. Removal of Transmission 


1. If transmission is to be dis- 
assembled, drain transmission 
lubricant. 


2. Mark propeller shaft and front 
companion flange so that these 
parts can be reassembled in same 
relative position. 


Neg USE SEALE 
AT THIS BOLT® 


Figure 4-119—Transmission Side 
Cover Assembly 


3. Remove the U-bolts attaching 
the propeller shaft to front com- 
panion flange. Slide propeller 
Shaft rearward as far as possible 
for working clearance, 


4, Remove gear shift knob. 
9. Remove floor shift trim Bezel. 


6. Disconnect speedometer cable 
from transmission. 


7, Disconnect shift control rods 
from the shifter levers at the 
transmission, 


8. Loosen all three exhaust pipe 
joints so that transmission and 
rear end of engine can be lowered. 


9. Remove two bolts attaching 
transmission mounting pad to 
transmission Support. Leave 
mounting pad bolted to transmis- 
Sion. See Figure 4-120. 


10. Place a flat wood block on 
jack. Place jack under engine pan 
until transmission mounting pad 
just clears transmission support. 


11. Remove four bolts attaching 
transmission support to body 
members, Remove support, then 
lower jack so that transmission 
will clear underbody during 
removal. 


12. Remove upper left transmis- 
Sion to flywheel housing bolt and 
install a J-1126 guide pin; remove 
lower right bolt and install a 
guide pin. 


13. Remove other two transmis- 
sion to flywheel housing bolts. 
Slide transmission straight back 
until drive gear shaft is clear of 
flywheel housing, then lower 
transmission. 


CAUTION: If weight of transmis- 
sion is allowed to rest on main 
drive gear while drive gear 
splines are in clutch driven plate 


driven plate may be damaged. 


b. Installation of Transmission 


1. Lightly coat splines on end of 
main drive gear with Lubriplate 
for a distance of approximately 


a 


Se esses 


4.5 
2 4-SPEED TRANSMISSION CLUTCH 


PAD ASSEM 


SUPPORT AS 


WASHER (2) 
BOLT (4) 


45-60] LBS FT ] 


WASHER (2) 
(RIGHT SIDE ONLY) 
NUT (4) 


[30:40] LBS FT 


ee 


Figure 4-120—Four Speed Transmission Mounting 


1 inch. Fill groove in inner sur- 
face of throw-out bearing with 
wheel bearing grease. 


2. Make certain that front face of 
transmission case and rear face 
of flywheel housing are absolutely 
clean. Install J-1126 guide pin in 
lower right hole of flywheel 
housing. 


3. Lift transmission into place on 
guide pins and slide straight for- 
ward, meanwhile fully supporting 
transmission. Rotate companion 
flange as required to engage drive 
gear with driven plate splines. 
CAUTION: If weight of transmis- 
sion is allowed to rest on main 


drive gear shaft before shaft en- 
gages pilot bushing in flywheel, 
driven plate may be damaged. 
4. Install two transmission to fly- 
wheel housing bolts; remove guide 
pins and install other two bolts. 
Tighten all four bolts securely. 


5. Raise jack under engine pan 
so that transmission mounting pad 
will clear transmission support, 
6. Install transmission suppO Tat, 


leaving four nuts loose. Lower 
jack so that transmission rests 


on support. 


7. Install two bolts attaching 
mounting pad to support then 
tighten all six bolts securely. 


8. Align exhaust system, if nec- 
essary, and tighten three ball 
joints. 

9. Connect speedometer cable to 
transmission. 


10. Install shift 
transmission. 


11. Adjust shift linkage as de- 
scribed in Group 4-A, 


linkage to 


4-31 DISASSEMBLY OF 
4-SPEED 
TRANSMISSION 


1. Remove transmission Side 
cover assembly from transmis- 
sion case. NOTE: [If COver as 

sembly is to be disassembled for 
inspection or replacement of SOR 
parts, follow procedures 2throu : 


2. Remove four bolts fr 
bearing retainer and re 
tainer and gasket, 


Om front 
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3. Remove front ¢ : 
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Figure 4-121—Removing Front 
Companion Flange 


4. Drive lock pin up from reverse 
shifter lever boss, as shown in 
Figure 4-122, and pull shifter 
shaft out about i/o: This dis- 
engages the reverse shift fork 


from reverse gear. 


5. Remove five bolts attaching the 
case extension to the rear bearing 
retainer. Tap extension with soft 


Fi x 
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Figure 4-124—Removing Speedometer 
Gear 


hammer in a rearward direction 
to start. When the reverse idler 
shaft is out as far as it wil] gO, 
move extension to left so reverse 
fork clears reverse gear and re- 
move extension and gasket. 


6. Remove rear bearing snap ring 
on mainshaft. 


7, Remove case extension oil 
seal. See (Figure 4-123), 


8. Remove the speedometer gear 
with J-8760 as shown in Figure 
4-124. 


9. Remove the reverse gear, re- 
verse idler gear and tanged thrust 
washer. 


10. Remove the self-locking bolt 
attaching the rear bearing retain- 


Figure 4-125—Removing Main ANA 
Gear Snap Ring 


15. From inside 


Figure 4-126—Removing Main 
Drive Gear 


€r to transmission case. Care- 
fully remove the entire mainshaft 
assembly, 


11. Unload bearing rollers from 
main drive gear and remove 
fourth speed synchronizer block- 
ing ring. 

12. Lift the front half of reverse 
idler gear and its thrust washer 
from case. 


13. Remove the main drive gear 
snap ring (see Figure 4-125), and 
remove spacer washer. 


14. With soft hammer, tap main 
drive gear down from front bear- 
ing as shown in Figure 4-126. 


case, tap out 
front bearing and snap ring. 


Figure 4-127—Removing Countergear 
with J-9573 


Figure 4~128—Removing Mainshaft 
Front Snap Ring 


16. From the front of the cde, 
remove _ countershaft (Figure 
4-127) with J-9573; then remove 
the countergear and both tanged 
washers. 


17, Remove the 80 rollers, six 
.050"" spacers and roller spacer 
from countergear. 


18. Remove mainshaft front snap 
ring (see Figure 4-128), and slide 
third and fourth speed clutch as- 
sembly, third speed gear and syn- 
chronizing ring, second and third 
speed gear thrust washer (needle 
roller bearing), second speed 
gear and second speed synchro- 
nizing ring from front of 
mainshaft. 


Figure 4-129—Removing Rear 
Bearing Retainer 


nar SNE name Shon. 


Se 


RANSMISSION 


T 
4- s-M 
34 _4-SPEED TRANSMISSION cLurch 


go NI Gath Bes 


30 


NAH OVMNAO AWN 


. Bearing Retainer 
. Gasket 
. Selective Fit Snap Ring 


Spacer Washer 

Bearing Snap Ring 

Main Drive Gear Bearing 
Transmission Case 

Rear Bearing Retainer Gasket 
Main Drive Gear 


. Bearing Rollers (14) 
. Snap Ring: (.086" to .088") 
. Fourth Speed Gear 


Synchronizing Ring 
Third and Fourth Speed 
Clutch Sliding Sleeve 


. Third Speed Synchronizing 


Ring 


. Third Speed Gear 
_ Second and Third Speed 


Gear Thrust Washer 
(Needle Roller Bearing) 
Second Speed Gear 


_ Second Speed Gear 


Synchronizing Ring 
Mainshaft 


. First 
. First 
. Rear 
. Rear Bearing 
. Rear 
. Selective Fit Snap Ring 
. Reverse Gear 

. Speedometer Drive Gear 
. Rear Bearing Retainer to 


. First and Second Speed 


Clutch Assembly 


. Clutch Key Spring 
. Clutch Boys 


Clutch Hu 


. Clutch Key Spring 
. First and Second Speed 


Clutch Sliding Sleeve 


. First Speed Gear 


Synchronizing Ring 
Farst Speed Gear 

Speed Gear Bushing 
Speed Gear Thrust Washer 
Bearing Snap Ring 


Bearing Retainer 


Case Extension Gasket 


. Case Extension 

. Rear Oil Seal 

. Reverse Idler Shaft 

. Reverse Shifter Shaft Lock Pin 


"Ou 


. Reverse Shift Fork 
. Reverse Shifter Shaft 


and Detent Plate 


- Reverse Shifter Shaft 


Ball Detent Spring 


. Reverse Shifter Shaft 


Posent Bal| 

nev else Shifter Sh 

Revers gee 3! 
verse ifter L 
peedometer Driven 

Gear and Fitting 
€tainer and Bolt 


Suntergegr 
untergear 


Caring Rol|. 
Spacer (050% 
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Figure 4-131—Removing Mainshaft from 
First and Second Speed Clutch Assembly 


19. Spread rear bearing retainer 
snap ring and press mainshaft 
out of retainer. See Figure 4-129. 


20. Remove the mainshaft rear 
snap ring. Support first and sec- 
ond speed clutch assembly as 
shown in Figure 4-129, and press 
on rear of mainshaft to remove 
shaft from rear bearing, first 
speed gear, and synchromesh 
ring first and second speed clutch 
sliding sleeve and first speed 
gear bushing. 


4-32 CLEANING AND 
INSPECTION 


a. Transmission Case 


Wash the transmission? 
Side and out wit Ae: 
solvent and inspect 


Ww 
Inspect the front eed ging fOr 


against the elute B present, 
burrs and i aah q fine cut 


dress them Off 
mill file. 


b. 
Front and Rear Bearings 


ie Wash the front and rear thor- 
ughly ina Cleaning solvent. 


ear ; i 
pressed air. ing with com 


NOTE: Do not allow the bearings 


to s 


—_8Pin Dut turn them slowly by 


pin but turn them slowly by 


hand, Spinning bearings will dam- 


age the race and balls, 


3. Make sure the bearings are 
clean; then lubricate them with 
light engine oil and check them 
for roughness. Roughness may 
be determined by slowly turning 
the outer race by hand. 


c. Bearing Rollers and Spacers 


All main drive gear and counter- 
gear bearing rollers should be 
inspected closely and replaced if 
they show wear. Inspect counter- 
shaft at the same time and re- 
place if necessary. Replace all 
worn parts. 


d. Gears 


Inspect all gears and replace all 
that are worn or damaged, 


4-33 REVERSE IDLER 
SHAFT REPLACEMENT 


1. With case extension removed 
from the transmission, drive the 
reverse idler shaft lock pin into 
the boss until it falls into the 
clearance hole in the shaft. See 


Figure 4-132. 


9, Remove shaft from the 


in hole in 

ine up the lock pin 
aa with the hole 1n the boss. 
Install idler shaft and taper pin 


in place to lock. 


ND 
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ension removed 


j xt 
1, With case © the reverse 


from transmission, 


Figure 4-132—Removing Reverse Idler 
Shaft Lock Pin 


shifter shaft lock pin will already 
be removed. 


2. Remove shift fork. 


3. Carefully drive shifter shaft 
into case extension, allowing ball 
detent to drop into case. Remove 
shaft and ball detent spring. 


4, Place ball detent spring into 
detent spring hole and start re- 
verse shifter shaft into hole in 
boss. 


5. Place detent ball on spring and, 
holding ball down with a suitable 
tool (see Figure 4-133), push the 
shifter shaft into place and turn; 
the ball drops into place in detent 
on shaft detent plate. 


Figure 4-133—Installing Reverse 
Shifter Shaft 
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6. Install shift fork. 


NOTE: Do not drive the shifter 
Shaft lock pin into place until the 
extension has been installed on 
the t 


4-35 CLUTCH KEYS AND 
SPRINGS 
REPLACEMENT 


NOTE: The clutch hubs and 
Sliding sleeves are a_ selected 
assembly and should be kept to- 
gether as originally assembled, 
but the three keys and two springs 
may be replaced if worn or 
broken. 


1. Push the hub from the Sliding 
sleeve. The keys will fall free 
and the springs may be easily 
removed, 


2. Place the two springs in po- 
sition (one on each side of hub), 
so a tanged end of each spring 
falls into the same keyway in the 
hub. Place the keys in position 
and, holding them in place, slide 
the hub into the sleeve. 


4-36 ASSEMBLY 


a. Mainshaft Assembly 


i. From rear of mainshaft, as- 
semble first and second speed 
clutch assembly to mainshaft 
(sliding clutch sleeve taper toward 
the rear, hub to the front) and 
using J-8853, press the first gear 
bushing on shaft. See Figure 


4-134. 


2. Install the first speed gear 
synchronizing ring so the notches 
in the ring correspond to the keys 
in the hub. See Figure 4-135. 


_ Install first speed gear (with 
a toward the front) and the first 
speed gear thrust washer. Raa 
certain that the grooves in 5 
washer are facing the first spee 


gear. 
press on the 


-8853 
4, Using J +, the snap ring 


rear bearing with 
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Figure 4-134—Installing First Speed 
Gear Bushing Using J-8853 


groove toward the front of the 
transmission (see Figure 4-136). 
Firmly seat bearing against the 
shoulder on the mainshaft. 


9. Install snap ring in the groove 
in the mainshaft behind the rear 
bearing. 


NOTE: Always use new snap 
rings when reassembling trans- 
mission and do not expand the 


snap ring further than is neces-— 
sary for assembly. ae 


6. From the front of the main- 
shaft, install the second Speed 
gear Synchronizing ring so 
the notches in the ring correspond 
to keys in the hub. 


Figure 4-135—Installing Synchronj : 
5 Zing 


Ring 


Figure 4-136—Installing Rear Bearing 
Using J-8853 


7. Install the second speed gear 
(with the hub of the gear toward 
the back of the transmission) and 
install the second and third speed 
gear thrust washer (needle roller 
bearing). 


8. Install the third speed gear 
(hub to front of transmission) and 
the third speed gear Synchronizing 


ring (notches to front of 
transmission), | 


a Install the third Speed and 
ourth speed gear clutch assembly 


ront, making sure 
hub corres- 
in the third 
hizing ring. 


pond to the notches 
sEsca gear “Synchro 
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Figure 4-137—Installing Rear 
Bearing Retainer 


snap ring engages the groove in 
the rear bearing. 


12. Install the reverse gear (shift 
collar to rear), — 


13. Press speedometer drive gear 
onto the mainshaft, using a 
J-8853, press plate. (See Figure 
4-138). Position the speedometer 
gear to get a measurement of 
4-1/2"' from the center of the 
gear to the flat surface of the 
rear bearing retainer. (See Fig- 
ure 4-139). 


14. Replace rear bearing snap 
ring on mainshaft. 


4-37 COUNTER GEAR 
ASSEMBLY 


1, Install roller spacer in 
countergear. 


g Speedo 


Figure 4-138—Instal lin 
Drive Ger 
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Figure 4-139—Measuring Speedometer 
Drive Gear 


2. Using heavy grease to retain 
the rollers, install 20 rollers in 
either end of the countergear, 
two .050'' spacers, 20 more roll- 
ers, then one .050"' spacer. In- 
stall in the other end of the 
countergear, 20 rollers, two .050" 
spacers, 20 more rollers, and 
another .050" spacer. (See Fig- 
ure 4-141). 


4-38 TRANSMISSION 
ASSEMBLY 


1. Rest the transmission case on 
its side with the side cover open- 
ing toward the assembler. Re- 
tainer thrust washers on end of 
countergear with grease. 


om Sel countergear in place in 
bottom of transmission case, 
making sure that tanged thrust 


washers are correctly positioned. 


4-140—Cross Section of 


Figure Assembly 
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Figure 4-141—Installing Main Drive 
Gear Bearing 


3. Press bearing onto main drive 
gear (snap ring groove to front), 
using J-5746 (Figure 4-141). Be 
sure bearing fully seats against 
shoulder on gear. 


4, Install spacer washer and se-’ 
lective fit snap ring in groove on 
gear stem. 


NOTE: The snap ring is avail- 
able in three thicknesses: .087'' 


Nb EE a as ae 


.093", and .099". Use the ring 
that will produce from zero to 
.005'' clearance between the rear 
face of the snap ring and the front 
face of the spacer washer. 


5. Install the main drive gear and 
bearing assembly through the side 


PT 


Figure 4-142—Installing Countershaft 
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cOver Opening and into position 


in transmission front bore, Tap 
lightly into place, if necessary, 
With a plastic hammer, Place 
Snap ring and spacer in groove 
in front bearing, 


6. With the transmission case 
resting on its front face, move 
countergear into mesh with main 
drive gear. Be sure thrust wash- 
€rs remain in place. Install wood- 
ruff key into end of countershaft 
and press shaft (Figure 4-142) 
until end of shaft is flush with 
rear face of transmission case. 


7. Attach a dial indicator as 
shown in Figure 4-143, and check 
the end play of the countergear, 


End play must not be more than 
3025'*. 


8. Install the fourteen roller 
bearings into the main drive gear, 


using heavy grease to hold the 
bearing in place. 


9. Using heavy grease, place gas- 
ket in position on front face of 
rear bearing retainer. 


10. Install fourth speed synchro- 
nizing ring on main drive gear 
with the notches toward the rear 
of the transmission. 


11. Position the reverse idler 
gear thrust washer (untanged) on 
the machined face of the ear cast 
for the reverse idler shaft. Po- 
sition the front reverse idler gear 


143——Checking Countergear 


ona 
oe End’ Play 


on top of the thrust washer with 
the hub facing forward rear of the 
case, 


12. Lower the mainshaft assem- 
bly into the case, making certain 
that the notches on the fourth 
Speed synchronizing ring corre- 
spond to the keys in the clutch 
assembly. See Figure 4-144. 


13. Install the self-locking bolt 
attaching rear bearing retainer 
to transmission case, (see Fig- 
ure 4-145). Torque to 20 to 30 
ft. lbs. 


14. From the rear of the case, 
insert the rear reverse idler 
gear, engaging the splines with 
the portion of the gear, within the 
case, 


15. Using heavy grease, place 
gasket into position on rear face 
of rear bearing retainer. 


Figure 4-144—Instal lin 


g Mai 
Assembly ainshaft 


RETAINER TO CASE BOLT 


Figure 4-145—Bearing Retainer to 
Transmission Bolt 


16. Using heavy grease, install 
the remaining thrust washer into 
place on the reverse idler shaft, 
making sure tang on the thrust 
washer is in the notch in the idler 
thrust face of the extension. 


17. Place the two Clutches in neu- 
tral position. Pul] reverse shifter 
Shaft to left side of extension and 
rotate shaft to bring reverse shift 
fork as far forward in extension 
aS possible. Start the extension 
Onto the transmission Case (Fig- 
ure 4-147) while Slowly pushing 
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Figure 4-147—Installing Case Extension 
to Transmission Case 


in on the shifter shaft to engage 
the shift fork with the reverse 
gear shift collar. When the fork 
engages, rotate the shifter shaft 
to move the reverse gear rear- 
ward, permitting the extension to 
slide onto the transmission case. 


18. Install new oil seal in rear 
bearing retainer, using Seal In- 
staller J-8864. See Figure 4-146, 
Lightly coat seal with gear 
lubricant. 


19. Install three extension and re- 
tainer to case attaching bolts 
(torque to 35 to 45 ft. lbs.) and 
two extension to retainer attach- 
ing bolts (torque to 20 to 30 ft. 
Ibs.). Use suitable sealer on the 


INSTALLER 
NUT J-9376_2 


Figure 4-148—Installing Front 
Companion Flange 


lower right attaching bolt as 


viewed from rear. See Figure 
4-149, 


20. Push or pull reverse shifter 
shaft to line up groove in the shaft 
with the holes in the boss and 
drive in the lock pin. Install shift- 
er lever. 


21. Install the main drive gear 
bearing retainer, gasket and four 
attaching bolts, using a suitable 
sealer on bolts. Torque to 15 to 
20 ft. lbs. 


USE SEALER 


Figure 4-149—Sealing Case Extension 
Attaching Bolt 


92. Install a shift fork in each 


clutch sleeve. 


23. Install Front Companion 
flange (see Figure 4-148). 


24. Place both clutches inneutral, 
install side cover gasket and 
carefully lower side cover into 
place. Install attaching bolts and 
tighten evenly to avoid side cover 
distortion. Use suitable sealer 
when installing the lower right 
bolt. | 


NOTE: The transmission should 


“overshift’’ slightly in all ranges. 


COUNTER GEAR 
BEARING LOADER 
| 3 SPEED 


J-8965 


SPEEDOMETER 
WORM GEAR 
REMOVER 


J-8760 


COMPANION FLANGE 
HOLDER AND REMOVER 


J-8614 COUNTER GEAR s “ 
BEA - LOAD 
4 SPEED ER INSTALLER 


J-9573 J-8864 


é GUIDE PINS: 
SNAP RIN J-1126: 
1-5586 eeu 


Figure 4-150—Four Speed Synchromesh T 
Sols 


TRANSMISSION SHIFT LINKAGE 4A-1 
GROUP 4A 
TRANSMISSION SHIFT LINKAGE 
SECTIONS IN GROUP 4A 
Section Subject Page Section Subject Page 
4A-A 3-Speed Synchromesh 4A-C Super Turbine ‘‘300’’ 
Linkage-4400-4600 ......... 4A-1 Linkaee: fx acd, Gs & Seve Gay See 4A-1 
4A-B 4-Speed Synchromesh 4A-D Super Turbine ‘‘400’’ 
Linkage-4600 ..... 2-2 e eens 4A-1 PARKAGE: 5.6 eke. a wii Stee ae 4A-1 


4A-A 3-SPEED 
SYNCHROMESH 
LINKAGE— 
4400-4600 


1. Place transmission in neutral. 


2. Loosen all shift rod clamps. 
See Figure 4A-1. 


3. Install J-21618 on mast jacket. 


4. Check levers on side of trans- 


mission, making sure they are 
positioned as shown in the 
illustration. 


o.. Tighten shift rod clamps. 
Torque to 10-15 ft. lbs. Do not 
over-torque. 


6. Remove J-21618 from mast 
jacket. 


7. Check for ease of shifting. 


4A-B 4-SPEED 
SYNCHROMESH 
LINKAGE — 
4600 


a. 4-Speed Synchromesh— 
4600 Less Console 


1. Install guide pin J-21196 in 
shift linkage at end of shift lever. 
See Figure 4A-2, 


2. Loosen shift rod adjusting 
clamps to allow shift rods free- 
dom of movement inside swivel. 


3. Tighten shift rod adjusting 
clamps. Torque to 10-15 ft. lbs. 
Do not over-torque. 


4. Remove guide pin J-21196. 


0. After shift controls are ad- 
justed to neutral position, hold 
shift lever in 4th gear by merely 
resting hand on shift lever to re- 
move all lash in linkage. Then 
turn ‘‘stop’”’ bolt until it contacts 
shift lever. Torque jam nut to 
20-30 ft. lbs. Repeat the same 
procedure for 3rd gear. 


6. Check for ease of shifting. 


b. 4-Speed Synchromesh— 
4600 with Console 


1. Loosen carpet from _ console 
and install guide pin J-21196 
through access hole in left side 
of console. See Figure 4A-3. 


2. Loosen shift rod adjusting 
clamps to allow shift rods free- 
dom of movement inside swivel. 


3. Tighten shift rod adjusting 
clamps. Torque to 10-12 ft. lbs. 
Do not over-torque. 


4. Remove guide pin J-21196. 
5. Check for ease of shifting. 


6. Re-install carpet to console. 


4A-C SUPER TURBINE 
**300”’ LINKAGE 
ADJUSTMENT 


1. Loosen shift rod adjusting 
clamp nut. 


2. Set manual shift control lever 
in Drive ‘‘D’’ range. 


3, Set transmission shift lever in 
Drive ‘‘D’’ range. 


4. Tighten shift rod adjusting 
clamp nut to 10-15 ft. lbs. torque. 
See Figure 4A-4. 


4A-D SUPER TURBINE 
‘*400”’ LINKAGE 
ADJUSTMENT 


a. Column Shift 


1. Loosen shift 
Swivel clamp nut. 


rod adjusting 
2. Set transmission shift lever in 
Drive ‘‘D’’ range. 


3. Set transmission shift control 
lever in Drive ‘‘D’’ range. 


4. Tighten nut on adjusting 


Swivel clamp to 10-15 ft. lbs. 
torque. See Figure 4A-5. 


b. Console Shift 


1. Loosen shift 
Swivel clamp nut. 


rod adjusting 


2. Set transmission shift lever in 
Park ‘‘P’’ detent. 


3. Set manual control lever in 
Park ‘‘P’’ position. 


4. Tighten nut on adjusting 
Swivel clamp to 10-15 ft. lbs. 
torque. See Figure 4A-5. 
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TRANSMISSION SHIFT LINKAGE 4A-3 


@ 


LEVERS IN NEUTRAL 
POSITION 


A 


250 /.249 ROD INSTALLED 


TIGHTEN THREE 
ADJUSTING NUTS 
TO 10-15 FT. LB. 


Figure 4A-2—4 Speed Linkage Adjustment - 4600 Less Console 
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TRANSMISSION SHIFT LINKAGE 4A-5 


(1) LOOSEN ALL ADJUSTING CLAMPS & NUTS 


@ 


INSTALL TOOL 
J-21618 


BOTH TRANSMISSION 
LEVERS IN NEUTRAL 


o 


TIGHTEN BOTH 
ADJUSTING NUTS 
TO. :I0= 15. FT. LBS. 


Figure 4A-4-4400 Series Linkage Adjustment 
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Figure 4A-5—46-47-4800 Series Linkage Adjustment 
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GROUP 5 


SUPER TURBINE ‘‘300”’ 
AUTOMATIC TRANSMISSION 


SECTIONS IN GROUP 5 


Section Subject Page Section Subject Page 
5-A Automatic Transmission o-B Hydraulic Controls « 2 4% &% «805 5-17 
Specifications, Description and o-C Automatic Transmission Adjustment 
Operation: fa. 6. S> ee Se Se o-1 OM Cars ds ie ed eae Bee weer a 9-33 


SECTION 5-A 


4000-4100-4300 SUPER TURBINE ‘‘300” AUTOMATIC TRANSMISSION 
SPECIFICATIONS DESCRIPTION AND OPERATION 


CONTENTS OF SECTION 5-A 


Subject Page Paragraph Subject Page 
o-1 Automatic Transmission General 9-3 Description of Super Turbine ''300" 
Specifications 603s ses «ee ee ss 9-2 Automatic Transmission. ..... o~-2 
9-2 Automatic Transmission Tightening 5-4 Mechanical Operation of Super 
Specifications ss 6. ..4 0% o-e-« «6% 5-2 Turbine ''300" Automatic 
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5-2 DESCRIPTION AND OPERATION SUPER TURBINE “300” 


5-1 AUTOMATIC TRANSMISSION GENERAL SPECIFICATIONS 
a. Transmission Identification Number 


A production identification number is stamped on a metal tag, located in the lower left side of the trans- 
mission case, 


The production code number is located along the bottom of the tag. Since the production identification num- 
ber furnishes the key to construction and interchangeability of parts in each transmission, the number 
should be used when selecting replacement parts as listed in the master parts list. The number should 
always be furnished on product reports, AFA forms, and all correspondence with the factory concerning 


a particular transmission, 


b. General Specifications 


OT “CADACIUV sb sd-<i, arcae Acs ge Seg, © Geode Gch ae Bs WES I Be oh er ae ah ae a ie a a Be ere, 
Oil Capacity indicated between Marks on Gauge Rod 


Oil Specification 


Drain and Refill Mileage Recommendations Drain Pan and Clean Screen and Pan.............. 


Planetary Gearing Type 


NGmber Of- -PINIONS:: 2 ss acc (6 60 ese Be. eR. Ga Pe ee a wa a oc ae he Fe eek Be ee 


18 1/2 Pints 
1 Pint 


Automatic Transmission Fluid Type A, Suffix A 


24,000 Mi. 
Compound 
3 Long 


5-2 AUTOMATIC TRANSMISSION TIGHTENING SPECIFICATIONS 


Use a reliable torque wrench to tighten the attaching bolts or nuts of the parts listed below. 


NOTE: 


increased friction which prevents accurate measurement of tightness. 


Part Location 


Bolt Case to cylinder block 


Screw-tapping Converter cover pan to transmission case 
Water cooler pipes to transmission case 


Pipe fitting 


Nut Nut for low band adjusting screw 

Bolt Pump body to pump cover 

Bolt Stator control valve body to transmission case 
Bolt Valve body assembly to transmission case 
Bolt Solenoid valve to valve body 

Bolt Vacuum modulator to transmission case 
Bolt Pump assembly to transmission case 

Bolt Rear bearing retainer to transmission case 
Bolt-Special Oil Pan to transmission case 

Bolt Speedo sleeve retainer to bearing retainer 
Bolt Governor cover to transmission case 


5-3 DESCRIPTION OF 
SUPER TURBINE 
£300" AUTOMATIC 
TRANSMISSION 


The Super Turbine ''300"' auto- 
matic transmission is a combina- 
tion torque converter, two speed 
planetary geared transmission. 
Torque multiplication is obtained 
hydraulically through the conver- 
ter, and mechanically through a 
compound planetary gear set. The 


gear set, in combination with the 
torque converter, provides a high 
starting ratio for acceleration 
from a stop, up steep grades, etc. 
The torque converter provides 
torque multiplication for  per- 
formance and exceptionally 
smooth operation. It functions as 
a fluid coupling at normal road 
load conditions and at higher 
speeds. Description of transmis- 
sion is divided into six (6) basic 
sections: (1) Torque Converter, 


These specifications are for clean and lubricated threads only. Dry or dirty threads produce 


Thread Torque 

Size ft. Ibs. 

3/8 -16 30-40 

Gel de ee Bey 1/4 -20 8-12 
Br fs atin, BP 1/4 -18 20-30 
oie Sp ty, deve 7/16-20 20-30 
ae be aces: a he 5/16-18 16-24 
ae ae a 3 5/16-18 8-11 
ae Sie, ak ee oat Aa 5/16-18 8-11 
we de Rha a ee 1/4 -20 8-12 
hs ar Nd eh aed se 5/16-18 8-12 
a ee ee ee 5/16-18 16-24 
Oe ae ae oe 3/8 -16 29-35 
Se Ns Saeed “ibe “ag LG 5/16-18 10-12 
eee ie. He, 5/16-18 8-12 
Bocas Se. wee. eae 5/16-18 8-12 


(2) Oil Pump, (3) Planetary Gear 
Set and Controls, (4) Reverse 
Clutch, (5) Governor, (6) Valve 
Body. 


1. Torque Converter 


The torque converter is connected 
to the engine flywheel and serves 
as a hydraulic coupling through 
which engine torque is trans- 
mitted to the input shaft. The 
torque converter steps up or mul- 
tiplies engine torque whenever 


SUPER TURBINE ‘°300” 


CONVERTER PUMP 
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Figure 5-2—Converter Pump 
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Figure 5-3—Stator and Stator Shaft 
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operating conditions demand 
greater torque than the engine 
alone can supply. The torque con- 
verter consists of three (3) basic 
sections: (a) Converter Pump, 
(b) Variable Pitch Stator, (c) Con- 
verter Turbine. 


a. Converter Pump 


The function of the converter 
pump is to convert engine torque 
into an energy transmitting flow 
of oil to drive the converter tur- 
bine into which the oil is pro- 
jected. The converter pump 
operates as a centrifugal pump, 
picking up oil as its center and 
discharging the oil at its rim. 
However, the converter is shaped 
to discharge the oil parallel to 
its axis in the form of a spinning 
hollow cylinder. See Figure 5-2. 


b. Variable Pitch Stator 


The variable pitch stator is lo- 
cated between the converter tur- 
bine and the converter pump, and 
is supported by the stator shaft. 
The stator is equipped with a free 
wheel clutch assembly. When the 
clutch assembly is held station- 
ary, it changes the direction of 
oil flow from the turbine to the 
proper angle for smooth entrance 
into the converter pump. As the 
turbine approaches pump speed 
the direction of oil flow changes 
until it no longer opposes pump 
rotation. The stator then free 
wheels so that it will not interfere 
with the flow of oil between the 
turbine and converter pump. For 
normal operation in Drive range 
the stator blades are set at low 
angle. For increased accelera- 
tion and performance, torque may 
be obtained by setting the stator 
blades at high angle. See Figure 
o-3, 


c. Converter Turbjne 


The function of the converter tur- 
bine is to absorb energy from the 
oil projected into it by the pump 
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and convert the energy into torque 
and transmit that torque to the 
input shaft. See Figure 5-4. 


2. Oil Pump 


A positive displacement internal- 
external gear type oil pump is 
used to supply oil to fill the con- 
verter, for engagement of forward 
and reverse clutches for applica- 
tion and release of the low band 
and to accumulate oil for lubri- 
cation and heat transfer. See 
Figure 5-5. 


3. Planetry Gear Set and 
Controls 


The planetary gear set consists 
of an input sun gear, low sun 
gear, short and long pinions, a 
reverse ring gear ‘and a planet 
carrier. The iuput sun gear is 
splined to the input shaft. The 
low sun gear, which is part of 
the forward clutch assembly, may 
revolve freely until the low band 
is applied. The input sun gear is 
in mesh with three (3) long pin- 
ions and the long pinions are in 
mesh with three (3) short pinions. 
The short pinions are in mesh 
with the low sun gear and reverse 
ring gear. The input sun gear and 
short pinions always rotate in the 
same direction. Application of 
either the low band or the reverse 
clutch determines whether the 
output shaft rotates forward or 
backward, See Figure 5-6. 


a. Forward Clutch 


The forward clutch assembly con- 
sists of a drum, piston, springs, 
piston seals, and a clutch pack. 
These parts are retained inside 
the drum by the low sun gear and 
flange assembly and retainer 
ring. When oil pressure is ap- 
plied to the piston, the clutch 
plates are pressed together con- 
necting the clutch drum to the 
input shaft through the clutch hub. 


SUPER TURBINE ‘300” 


This engagement of the clutch 
causes the low sun gear to rotate 
with the input shaft. See Figure 
o-7. 


b. Low Band 


The low band is a double-wrap 
steel band faced with a bonded 
lining which surrounds the for- 
ward clutch drum. The band is 
hydraulically applied by the low 
servo piston, and released by 
spring pressure. See Figure 5-7, 


4. Reverse Clutch 


The reverse clutch assembly con- 
sists of a piston, inner and outer 
seal, cushion spring, coil springs, 
clutch pack, and pressure plate. 
These parts are retained inside 
the case by a retaining snap ring. 
When oil pressure is applied to 
the piston, the clutch plates are 
pressed together holding the re- 
verse ring gear stationary. This 
engagement of the clutch causes 
reverse rotation of the output 
shaft. See Figure 5-8.. 


5. Governor 


The governor is located to the 
rear of the transmission case on 
the left side and is driven off the 
output shaft. The purpose of the 
governor is to generate a speed 
sensitive modulating oil pressure 
that increases up to a point with 
output shaft or car speed. 


6. Valve Body 


The valve body assemblies are 
bolted to the bottom of the trans- 
mission case and are accessible 
for service by removing the oil 
pan. The main valve body assem- 
bly consists of manual control 
valve, stator and detent valve, 
shift valve, modulator limit valve, 
and high speed downshift timing 
valve. The stator valve body con- 
sists of a stator control valve. 
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Figure 5-8—Forward Clutch and Low Band 
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Figure 5-9—Cross Section of Transmission 
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5-4 MECHANICAL 
OPERATION OF 
SUPER TURBINE 
‘**300"" AUTOMATIC 
TRANSMISSION 


1. Operation of Components 
in Drive Range 


With the manual control lever in 
Drive range, the transmission is 
Started automatically in Low 
range. The forward clutch is re- 
leased and the low band is applied 
to the outside diameter of the 
forward clutch drum. With the 
low band applied, the low sun gear 
and flange assembly are held sta- 
tionary. Drive then is from the 
converter through the input shaft 
to the input sun gear in the plane- 
tary gear set. The input sun gear 
drives the long planet pinions 
which in turn drive the_ short 
planet pinions. The short pinions 
are in mesh with the low sun 
gear. With the low sun gear held 
stationary by the low band appli- 
cation, the short pinions will walk 
around the low sun gear. As they 
walk around the sun gear, they 
carry with them the planet car- 
rier and the output shaft to which 
they are attached, at a reduction 
of 1.76 to 1. 


The upshift into Drive range is 
dependent upon car speed and 
throttle opening. When the shift 
occurs, the low band is released 
and the forward clutch is applied. 
Application of the forward clutch 
locks the planetary system caus- 
ing it to rotate as a unit. With 
the clutch applied, the clutch hub 
which is splined to the input shaft 
is locked to the low sun gear and 
flange assembly through the 
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clutch plates. The low sun gear is 
meshed to the short pinions, the 
short pinions are meshed with the 
long pinions, and the long pinions 
are meshed with the input sun 
gear; the sun gear is also splined 
to the input shaft. Since both the 
low sun gear and input sun gear 
are now locked to the input shaft, 
the entire planetary unit will re- 
volve at input shaft speed. See 
Figure 5-10. 


2. Operation of Components 
in Manual or Automatic 
Low Range 


In Low range, the forward clutch 
is released and the low band is 
applied to the outside diameter of 
the forward clutch drum. With 
the low band applied, the low sun 
gear and flange assembly is held 
stationary. Drive then is from the 
converter through the input shaft 
to the input sun gear in the plane- 
tary gear set. The input sun gear 
drives the long planet pinions 
which are in mesh with the low 
sun gear. Since the low sun gear 
is held stationary with the low 
band applied, the short pinions 
walk around the low sun gear, 
and as they walk around the sun 
gear, they carry with them the 
planet carrier and the output shaft 
to which they are attached at a 
reduction of 1.76 to 1. See Figure 
9-11. 


3. Operation of Components 
in Reverse Range 


When the manual control lever is 
in Reverse position, the forward 
clutch and low band are released, 
and the reverse clutch is applied, 
holding the ring gear stationary. 


SUPER TURBINE ‘‘300”’ 


Drive is through the input shaft 
and input sun gear to the long 
pinions and then to the short pin- 
ions. The short pinions mesh with 
the reverse ring gear which is 
held stationary by the reverse 
clutch. The short pinions walk 
around the inside of the ring gear 
in a reverse direction, turning 
the output shaft to which they are 
attached at a reduction of 1.76 to 
1. See Figure 5-12. 


4. Operation of Components 
in Neutral 


With the shift control lever in 
Neutral position, the output shaft 
remains stationary. The clutches 
and low band are released; there- 
fore, there is no reaction member 
to provide positive drive. All 
gears are free to spin around 
their own axis, and no motion is 
imparted to the planet carrier. 
See Figure 5-13. 


5. Operation of Components 
in Park 


In Park, all reaction members 
are released as in Neutral. A 
positive gear train Iock is pro- 
vided when the parking pawl is 
engaged with the heavy teeth 
spaced around the front face of 
the planetary carrier. The link- 
age is actuated by direct manual 
action, but the parking pawl is 
activated by spring action. If the 
pawl is in line with a tooth of the 
planet carrier, rather than a 
Space between teeth, the linkage 
remains in the park position with 
the spring holding pressure 
against the pawl. Slight rotation 
of the planet carrier will immedi- 
ately seat the pawl and lock the 
output shaft to the case. See 
Figure 5-13. 
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Figure 5-11—Operation of Components in Manual Low or Automatic Low 
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FORWARD BAND RELEASED 


FORWARD CLUTCH DISENGAGED 


REVERSE CLUTCH ENGAGED 
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Figure 5-12—Operation of Components in Reverse Range 
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FORWARD CLUTCH DISENGAGED 
REVERSE CLUTCH DISENGAGED 


LOW BAND RELEASED 
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Figure 5-13—Operation of Components in Neutral and Park Range 
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5-5 OIL PUMP AND 
PRESSURE 
REGULATOR 


a. Oil Pump 


A positive displacement internal- 


external gear type oil pump is 
used to supply oil to fill the con- 
verter, for engagement of the 
forward and reverse clutches for 
application and release of the low 
band and to accumulate oil for 
lubrication and heat transfer. 


b. Main Pressure Regulator 
Valve 


The pressure regulator valve lo- 
cated in the pump cover is used 
as the basic control of hydraulic 
pressure within the transmission. 
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UCTION | 


s 


MAIN PRESSUR 
REGULATOR VALVE 


SCREEN 


Figure 5-14—Pressure Regulator Valve 
(First Stage Regulation) 


1. First Stage Regulation 


When the engine is idling or has 
just been started, oil enters the 
main pressure regulator valve 
assembly between the first and 
second lands and flows through 
interconnecting drilled holes in 
the valve to occupy the space 
between the third land and the oil 
pump cover. Oil under pressure 
between the third land and the 
pump cover moves the _ valve 
against its spring to uncover the 
port which directs oil to the con- 
verter and thence to the oil cooler 
and lubrication systems of the 
transmission, Figure 5-14 shows 
the pressure regulator valve in 
first stage regulator position. 


2. Second Stage Regulation 


As higher engine speeds are at- 
tained, the volume of oil leaving 
the pump increases until the valve 
moves to the position shown in 
Figure 5-15 which opens a port 
to allow main line oil to escape 
to suction to regulate pressure. 
Second stage regulation is only 
necessary during operation at 
high speeds or operation with 
cold oil. 


3, Boost Valve 


A boost valve at the spring end of 
the pressure regulator valve 
functions to raise line pressure 
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Figure 5-15—Pressure Regulator Valve 
(Second Stage Regulation) 


when necessary by adding hydrau- 
lic pressure to the spring pres- 
sure on the main pressure 
regulator valve. 


4, Modulator Boost 


With the manual shift control 
valve positioned in drive range, 
oil under pressure varied by op- 
erating conditions (load, car 
speed, grade, etc.) is directed to 
the space between the first land 
of the boost valve and the valve 
body. Oil under pressure in this 
space has the same effect as in- 
creasing the spring pressure 
against the pressure regulator 
valve, that is, it increases main 
line oil pressure. 


5. Reverse Boost 


With the manual shift control 
valve positioned in reverse range, 
oil under pressure is directed to 
the space between the first and 
second lands of the boost valve. 
Since the second land is larger 
than the first, the boost valve 
bears on the spring end of the 
pressure regulator valve adding 
to the spring pressure of the 
valve, thus increasing mainline 
oil pressure for operation in 
reverse range. 
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5-6 HYDRAULIC 
CONTROLS 


The hydraulic control system 
consists of the following main 
components: 
Manual Shift Control Valve 
Stator Control Valve 
Shift Valve and Shift Control 
Valve 
Vacuum Modulator Valve 
Governor Valve 
Modulator Limit Valve 
Detent Valve 
High Speed Downshift Timing 
Valve 
Coast Downshift Timing Valve 


a. Manual Shift Control 
Valve 


The manual shift control valve in 
the valve body routes oil to the 
controlling devices that govern 
Operation in Drive, Low and 
Reverse. In Neutral and Park 
ranges, the manual control valve 
cuts off oil pressure to the low 
servo and forward clutch. See 
Figure 5-16. The manual shift 
control valve is connected by me- 
chanical linkage to the manual 
control lever on the steering 
column. 


ORIFICE 


MANUAL SHIFT CONTROL VALVE 


Figure 5-16—Manual Shift 
Control Valve 


b. Stator Control Valve 


The stator control valve is a 
spring loaded valve located in the 
stator control valve body. The 
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function of this valve is to control 
high or low angle of the stator 
blades. See Figures 5-17-5-18. 
The action of the valve is affected 
by spring pressure and a solenoid 
valve. When the stator control 
valve solenoid is energized the 
valve plunger is retracted, un- 
covering an exhaust port through 
which oil may escape from the 
spring side of the stator control 
valve. Oil thus escaping allows 
oil at converter charging pres- 
sure to move the valve against its 
spring. With the stator valve po- 
sitioned against the valve plug no 
oil is directed to the front of the 
stator blade piston and converter 
charging pressure then moves the 
piston (connected to the stator 
blade cranks) to shift the blades 
to high angle. See Figure 5-17. 


c. Shift Valve and Shift 
Control Valve 


The shift valve and shift control 
valve are housed together in the 
main valve body. They interpret 
oil pressure from the governor 
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Figure 5-17—Stator Blades in 
High Angle 
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Figure 5-18—Low Angle 


and vacuum modulator valve to 
the shift from automatic low 
(manual shift control valve in 
drive range) to drive range or 
from drive to automatic low 
range, 


1. Upshift from automatic low 
range to drive range 


As the car is accelerated from a 
stop the shift valve and shift reg- 
ulator valve are positioned as 
shown in Figure 5-20. The shift 
valve is held against the end of 
its bore by the force of a spring 
and the pressure exerted on the 
second and third lands of the shift 
regulator valve. With the shift 
valve thus positioned no oil under 
pressure is directed to the high 
clutch piston or spring side of the 
low servo piston, thus the low 
band is applied and the transmis- 
sion is in low range. 


When the proper relationship be- 
tween car speed and _ throttle 
opening exists, governor oil pres- 
sure against the first land of the 
shift valve will overcome its 
spring pressure and the force of 
limited modulator oil pressure 
against the shift regulator valve 
and move both valves to the right 
as shown in Figure 5-21. 


With the valves thus positioned, 
oil under pressure is directed to 
the forward clutch piston and the 
spring side of the low servo 
piston. 
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Figure 5-20—Automatic Low 
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Figure 5-21—Up-Shifted 


With the shift regulator valve 
positioned to the right as shown 
in Figure 5-21, limited modulator 
pressure is bearing only on the 
third land of the valve. With 
limited modulator oil pressure 
bearing only on the third land of 
the shift regulator valve, a great- 
er throttle opening (providing 
greater limited modulator pres- 
sure) is necessary to cause a 
downshift than was required to 
allow an upshift at a given car 
speed. 


2. Downshift from drive to 
manual low 


When limited moaulator pressure 
against the third land of the shift 
regulator valve in combination 
with the shift valve spring reaches 
a value sufficient to overcome 
governor valve pressure against 
the first land of the shift valve, 
both valves move to the shift 
valve end of the bore and the 
transmission is downshifted by 
exhausting oil under pressure to 
the high clutch and spring side of 
the low servo piston. See Figure 
0-22. 


3. Manual Low 


With the manual shift control 
valve positioned in low (L) range 
oil under pressure is directed to 
the space between the shift valve 
and the shift regulator valve, Oil 
under pressure in this space adds 
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SHIFT VALVE 
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Figure 5-22—Manval Low 


to the shift valve spring pressure 
and moves the shift valve to the 
end of its bore. With the shift 
valve thus positioned no oil under 
pressure is directed to the high 
clutch piston or spring side of the 
low servo piston, thus the low 
band is applied and the transmis- 
sion is in low range. See Figure 
0-22. 


d. Vacuum Modulator and 
Valve 


The vacuum modulator and valve 
assembly is a device to translate 
load (engine manifold vacuum), 
barometric pressure (altitude) and 
speed (governor valve oil pres- 
sure) into modulated oil pressures 
to regulate main line oil pressure 
at an efficient value. 


Main line oil enters the valve 
between the first and second lands 
of the valve, flows through the 
drilled ports to the space between 
the first land and the valve body. 
Here, the oil when it reaches 
sufficient pressure moves. the 
valve against its spring to regu- 
a the exit oil (called modulator 
oil). 


1. Manifold vacuum effect 


The modulator valve spring is 
housed in a sealed container in 
such a way that engine manifold 
vacuum may act upon it to reduce 


the force of the spring against the 
valve and thus affect modulator 
oil pressure. Conditions of load 
or grade that lower manifold vac- 
uum increase modulator oil pres- 
sure, while high manifold vacuum 
decreases modulator pressure. 
See Figure 5-23, 


2. Altitude or barometric 
pressure effect 


If the car is operated at high 
altitudes where barometric pres- 
sure is reduced the aneroid de- 
vice in the vacuum modulator 
housing expands and acts against 
the valve spring to reduce modu- 
lator oil pressure in proportion 
to the barometric pressure, 


At high altitudes engine output is 
reduced, Comparable reduction in 
transmission main line oil pres- 
sure is necessary to accomplish 
smooth shifts under these 
conditions. 


3. Governor effect 


As car speed increases governor 
valve oil pressure increases (up 
to the limit of the valve as de- 
scribed in subpar. e below). 


Oil at governor valve pressure 
bearing on the fourth land of the 
vacuum modulator valve has the 
effect of reducing the spring 
pressure against the valve, there- 
by reducing modulator oil pres- 
sure as governor pressure (car 
speed) increases. 


MANIFOLD 
VACUUM 


VACUUM MOOULATOR & VALVE 


Figure 5-23—Vacuum Modulator 
and Valve 
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4. Modulator boost effect 


With the manual shift control 
valve positioned in Low (L) range, 
oil at main line pressure bears 
against the second land of the 
modulator valve which separates 
the two pieces of the valve and 
tends to move the valve to the 
bottom of its bore independent of 
the valve spring. Thus, modulator 
oil under pressure is directed to 
the main line pressure regulator 
valve to provide an increase in 
main line oil pressure in low 
range, regardless of engine vac- 
uum, If driving conditions result 
in low engine vacuum however, 
the valve spring will move the 
two sections of the valve back 
together. Then both the valve 
Spring and the pressure of main 
line oil against the second land of 
the valve will regulate modulator 
oil pressure, 


e. Governor Valve 


The governor valve is a pressure 
regulator valve the output of 
which is determined by car speed 
acting through the _ centrifugal 
force of a pair of dual weights; 
the inner pair of which is spring 
loaded. See Figure 5-24. 


As the car begins to move the 
weight assemblies move outward 
to provide a_ regulating force 
against the valve through the 
springs between the primary and 
secondary weights. As car speed 
is further increased, regulating 
force against the valve is pro- 
vided by the secondary weights 
moving outward, At approximately 
35 MPH the primary weights have 
reached the limit of their travel 
and the force against the valve is 
then entirely through the second- 
ary weights. 


Thus governor valve pressure is 
determined at very low speeds by 
the primary weights at inter- 
mediate speeds by the springs 
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Figure 5-24—Governor Valve 


between the weights and at higher 
speeds by the secondary weights. 
In this manner governor pres- 
sure is increased rapidly but 
smoothly from very low speeds 
to approximately 40 MPH, where 
it increases at a slower rate. 


Regulated oil from the governor 
valve is channeled to the shift 
valve, vacuum modulator valve, 
modulator limit valve, and high 
speed down shift timing valve. 


Governor pressure thus deter- 
mines or affects. shift points, 
main line oil pressure, and down 
shift timing. 


f. Modulator Limit Valve 


The modulator limit valve is a 
pressure regulator valve that 
regulates the point at which a 
wide open throttle up shift will 
occur, 


The valve regulates limited feed 
oil (main line pressure) to pro- 
vide diminishing oil pressure 
bearing against the second and 
third lands of the shift control 
valve as car speed is increased, 
This decrease in oil pressure is 
accomplished by governor valve 
pressure bearing on the third land 
of the valve and acting to diminish 
Spring pressure as car speed 
(governor valve pressure) in- 


MODULATOR LIMIT VALVE 


Figure 5-25—Modulator Limit Valve 
(First Stage) 


MODULATOR LIMIT VALVE 


Figure 5-26—Modulator Limit Valve 
(Second Stage) 


creases. 
3-26. 


See Figures 5-25 and 


The modulator limit valve is in 
operation only before the upshift 
during wide open throttle oper- 
ation with the manual shift control 
valve in Drive position. 


g. Detent Valve 


The detent valve is a solenoid 
operated two position valve that 
provides a downshift at wide open 
throttle if car speed is low 
enough. 


Electrical contacts on the carbu- 
retor linkage energize the detent 
solenoid as wide open throttle is 
reached. Energization of the 
solenoid retracts its plunger and 
allows oil from the center of the 
valve to flow to exhaust. Main 
line oil pressure against the first 
land and end of the valve moves 
the valve against its spring as 
shown in Figure 5-27. 
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DETENT VALVE ENERGIZED 


Figure 5-27—Solenoid Valve Energized 


With the valve in this position, 
ports are opened to allow oil at 
main line pressure flow to the 
modulator limit valve and limited 
modulator oil to flow to the detent 
port of the shift control valve. 
When the solenoid is de- energized 
the spring loaded plunger seals 
the port in the valve center. Oil 
at main line pressure then oc- 
cupies the center of the valve and 
bears against the fifth land of the 
valve as well as the first land. 
The detent valve spring then 
moves the valve to the position 
shown in Figure 5-28, shutting off 
the modulator, detent and limited 
modulator ports. 
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Figure 5-28—Solenoid Valve 
De-Energized 


h. High Speed Down Shift 
Timing Valve 


The high speed downshift timing 
valve is a spring loaded valve 
located in the main valve body. 
Its function is to control the rate 
of low servo application at high 
road speeds. 
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At sufficiently high road speeds 
governor pressure against the 
first land of the valve overcomes 
Spring pressure to move the valve 
to the position shown in Figure 
5-29. With the valve in this po- 
sition oil for low servo applica- 
tion must pass two orifices as 
shown, At lower car speeds, gov- 
ernor valve pressure is not suf- 
ficient to overcome the spring 
pressure and low servo applica- 
tion is made through passages 
containing one orifice as shown 
in Figure 5-30. 
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Figure 5-29—High Speed Downshift 
Timing Valve 
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Figure 5-30—High Speed Downshift 
Timing Valve Regulated 


i. Coast Down Shift 
Timing Valve 


As the car is decelerating with 
closed throttle or very light 
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Figure 5-31—Coast Downshift 
Timing Valve 


throttle (such as when approach- 
ing a stop) governor valve pres- 
sure diminishes to a point where 
Spring pressure moves the shift 
valve to the down shift position. 
When this occurs, oil is exhausted 
from the band release chamber of 
the low servo through the coast 
downshift timing valve. 


A rush of oil through the valve 
moves the ball retainer and ball 
against light spring pressure off 
its seat, oi] may then escape 
around the ball retainer and 
spring. This action cushions the 
initial engagement of the low band. 
See Figure 5-31. 


i. Operation of Hydraulic 
Controls in Drive Range 
(Part Throttle Upshifted) 


During operation in Drive range 
the manual shift control valve is 
positioned as shown in Figure 
0-32. During part throttle accel- 
eration main line oil is directed 
to the modulator valve and manual 
shitt control valve. Main line oil 
entering the manual shift control 
valve is routed into the drive oil 
passage and then directed to the 
governor valve, shift valve, de- 
tent valve, high speed downshift 
timing valve and low servo. 


Main line oil being directed to the 
modulator valve enters between 
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the first and second lands. At low 
engine vacuum the vacuum modu- 
lator tends to keep the valve 
toward the bottom of its bore, 
In this position oil is delivered 
through a drilled passage in the 
valve to the space between the 
first land of the valve and the 
valve body. Oil under pressure 
in this area plus governor pres- 
sure on the second land of the 
second modulator valve tends to 
move the valve against the force 
of its spring to regulate modu- 
lator oil pressure leaving the 
valve. Modulator oil leaves the 
modulator valve and is routed to 
the boost valve, detent valve, 
modulator limit valve, and to the 
area between the second land of 
the shift control valve and the 
valve body. Modulator pressure 
applies a force to the space be- 
tween the first land of the boost 
valve and the oil pump body caus- 
ing it to move to the right in 
Figure 5-32. As the boost valve 
moves to the right it contacts the 
pressure regulator valve. This 
hydraulic force combined with 
normal spring force on the pres- 
sure regulator valve results in 
higher main line pressure, Also 
modulator pressure is_ routed 
through the detent valve and mod- 
ulator limit valve to apply force 
in the space between the third 
land of the shift regulator and the 
valve body. 


When sufficient car speed has 
been obtained, the governor valve 
will move allowing drive oil to be 
directed at regulated pressure to 
the space between the first land 
of the shift valve and the valve 
body and between second and third 
lands of the modulator valve, be- 
tween the second and third lands 
of the modulator limit valve and 
in the space between the first 
land of the high speed down shift 
timing valve and the valve body. 
As governor pressure is received 
between the second and third 
lands of the modulator valve it 
will tend to move the valve against 
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its spring, reducing modulator 


pressure, 


When governor pressure reaches 
a high enough value the shift valve 
will move to the right allowing 
drive oil to apply the forward 
clutch and release the low band. 


k. Operation of Hydraulic 
Controls in Drive Range 
(Full Throttle to Detent 
Switch Pitch Only) 


During operation in Drive range 
at full throttle to detent switch 
pitch only, the stator control 
solenoid is energized. See Figure 
9-33. 


Main line oil passes through the 
pressure regulator valve to the 
converter and_ stator’ control 
valve, Energization of the stator 
control solenoid allows oil from 
the center of the valve to flow to 
exhaust. Converter oil pressure 
against the valve body and the 
first land of the valve moves the 
valve against its spring until it 
bottoms in its bore. When the 
valve reaches the bottom of its 
bore it will exhaust the stator, 
switching the blades to high angle. 


Main line oil entering the manual 
shift control valve is routed into 
the drive oil passage and then 
directed to the governor valve, 
shift valve, detent valve, high 
speed down shift timing valve and 
low servo. Main line oil directed 
to the modulator valve enters be- 
tween the first and second lands, 
At low engine vacuum, the vacuum 
modulator tends to keep the valve 
toward the bottom of its bore. In 
this position, oil is delivered 
through a drilled passage in the 
valve to the space between the 
first land of the valve and the 
valve body. Oil pressure in this 
area plus governor pressure on 
the second land of the second 
modulator valve will tend to move 
the valve against the force of its 
spring to regulate modulator oil 
pressure leaving the valve. At the 


same time, line oil pressure 
enters the area between the first 
and second lands of the modula- 
tor valve and into the modulator 
pressure line. Modulator oil 
leaves the modulator valve and 
is routed to the boost valve, de- 
tent valve, modulator limit valve, 
and to the area between the sec- 
ond land of the shift control valve 
and the valve body. Modulator 
pressure applies a force to the 
space between the first land of the 
boost valve and the oil pump body 
causing it to move to the right 
in Figure 5-33. As the boost 
valve moves to the right it con- 
tacts the pressure regulator 
valve. This hydraulic force com- 
bined with normal spring force on 
the pressure regulator valve re- 
sults in a higher main line pres- 
sure. Also limited modulator 
pressure is routed through the 
detent valve and to the modulator 
limit valve. Limited modulator 
from the modulator limit valve is 
routed to the rear face of the 
shift control valve. 


When sufficient speed is obtained, 
the governor valve will move, 
allowing drive oil to be directed 
at reduced pressure to left end of 
the shift valve and between the 
second and third lands of the 
modulator valve, between the 
second and third lands of the 
modulator limit valve and at the 
left end of the high speed down 
shift timing valve. As governor 
pressure is received between the 
second and third lands of the 
modulator valve it will tend to 
move the valve to the right, re- 
ducing modulator pressure, When 
governor pressure reaches a high 
enough value, the shift valve will 
move to the right allowing drive 
oil to apply the forward clutch. 


l. Operation of Hydraulic 
Controls in Drive Range 
(Full Throttle Detent and 
Switch Pitch) 


During operation in Drive range 
at full throttle detent and switch 
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pitch, both the stator control valve 
and detent valve solenoids are 
energized. The manual shift con- 
trol valve is positioned as shown 
in Figure 5-34, 


Main line oil passes through the 
pressure regulator valve to the 
converter and stator and detent 
valve. When the stator control 
valve solenoid is energized it al- 
lows oil from the center of the 
valve to flow to exhaust. Con- 
verter oil applying force to the 
area between the valve body and 
the first land of the valve moves 
the valve against its spring pres- 
sure to the bottom of its bore. 


When the valve reaches the bot- 
tom of its bore it will exhaust the 
stator, switching the pitch to high 
angle. Converter pressure oil 
applies force to the area between 
the valve body and the first land 
of the valve keeping it at the bot- 
tom of its bore as long as the 
solenoid is energized. 


Energization of the detent sole- 
noid allows oil from the center of 
the valve to flow to exhaust. Drive 
oil applying force to the area be- 
tween the valve body and the first 
land of the valve moves the valve 
against its spring pressure to the 
bottom of its bore. 


During a full-throttle acceler- 
ation main line oil is directed to 
the modulator valve and manual 
shift control valve. Main line oil 
entering the manual shift control 
valve is routed into the drive oil 
passage and then directed to the 
governor valve, shift valve, de- 
tent valve, high speed down shift 
timing valve,:and modulator limit 
valve, and low servo. 


Main line oil directed to the mod- 
ulator valve enters between the 
first and second lands. At low 
engine vacuum the vacuum modu- 
lator tends to keep the valve to- 
ward the bottom of its bore. In 
this position oil is delivered 
through a drilled passage in the 
valve to the space between the 
first land of the valve and thp. 
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valve body. Oil pressure in this 
area plus governor pressure on 
the second land of the second 
modulator valve tend to move the 
valve against the force of its 
Spring to regulate oil pressure 
leaving the valve. 


Modulator pressure applies force 
to the left end of the boost valve 
causing it to move to the right. 
As the boost valve moves to the 
right it contacts the pressure 
regulator valve. This hydraulic 
force combined with normal 
spring force on the pressure reg- 
ulator valve results in a higher 
main line pressure. With the de- 
tent valve solenoid energized, 
drive oil pressure will enter into 
the limited feed line. When limited 
feed pressure reaches a high 
enough value and exerts enough 
force to overcome spring pres- 
sure on the modulator limit valve, 
the valve will regulate governing 
the limited modulator and detent 
pressure behind the shift regula- 
tor valve. 


As higher governor pressure is 
reached it acts on in the area be- 
tween the valve body and the first 
land of the high speed down shift 
timing valve until governor pres- 
Sure overcomes spring pressure 
and moves the valve to the right. 
This movement blocks the non- 
restricted line, routing the servo 
apply oil through the restricted 
orifice. On a down shift this re- 
striction of flow causes the band 
apply to be delayed slightly and is 
thus timed to the forward clutch 
release for a smooth down shift. 


m. Operation of Hydraulic 
Controls in Low Range 
(Closed Throttle Coast) 


During operation in Low range, 
the manual shift control valve is 
positioned as shown in Figure 
9-35. During a closed throttle 
coast in low range, main line oil 
is directed to the modulator valve 
and manual shift control valve. 
Main line oil entering the manual 


Shift control valve is routed into 
drive oil passage and modulator 
boost passage. Oil routed in the 
drive oil passage is directed to 
the governor valve, shift valve, 
stator and detent valve, highspeed 
down shift timing valve and low 
servo. Oil routed in the modula- 
tor boost passage is directed to 
the shift valve and vacuum modu- 
lator valve. 


Modulator boost oil enters the 
shift valve between the shift valve 
and the shift control valve, mov- 
ing the shift valve to the left and 
holding it in the bottom of its 
bore thus exhausting the forward 
clutch. Drive oil directed from 
the manual shift control valve will 
apply the low servo. 


n. Operation of Hydraulic 
Controls in Reverse 
Range (Light Throttle) 


During operation in Reverse 
range the manual shift control 
valve is positioned as shown in 
Figure 5-36. During light throttle 
in reverse, main line oil is di- 
rected to the manual shift control 
valve. Main line oil entering the 
manual shift control valve is di- 
rected to the reverse clutch and 
between the 1st and 2nd land of 
the boost valve. Main line pres- 
sure applies a force to the 2nd 
land of the boost valve causing 
it to move to the right. As the 
boost valve moves to the right 
it contacts the pressure regulator 
valve. This hydraulic force com- 
bined with normal spring force 
on the pressure regulator valve 
results in a higher main line 
pressure needed for reverse oOp- 
eration. When the manual shift 
control valve is in reverse the 
forward clutch and low servo are 
exhausted. 


o. Operation of Hydraulic 
Controls in Neutral 
Range(Closed Throttle) 


During operation in Neutral 
range, the manual shift control 


SUPER TURBINE ‘‘300” 


valve is positioned as shown in 
Figure 5-37. In neutral operation. 
main line oil entering the manual 
shift control valve is routed to 
the vacuum modulator only. In 
neutral operation the stator con- 
trol solenoid is energized switch- 
ing the pitch to high angle. 


NOTE: At any closed throttle 
condition a switch on the carbu- 
retor will energize the stator 
control solenoid switching the 
pitch to high angle. By switching 
the pitch to high angle it will 
allow higher engine RPM in re- 
lation to turbine speed. With the 
solenoid energized the valve will 
bottom in its bore allowing the 
stator to exhaust switching the 


pitch to high angle. 


5-7 TRANSMISSION 
ASSEMBLY —REMOVAL 
AND INSTALLATION 


a. Removal 


1. Raise car and provide sup- 
port for front and rear of car. 


2. Disconnect front exhaust pipe 
bolts at the exhaust manifold and 
at the connection of the inter- 
mediate exhaust pipe _ location 
(single exhaust only). On dual 
exhaust the exhaust pipes need not 
be removed, 


3. Remove pinion flange ‘U’’ 
bolts and slide propeller shaft 
toward transmission as far as 
possible to separate universal 
joint from pinion flange. Remove 
propeller shaft from car. 


4. Place suitable jack under 
transmission and fastentransmis- 
sion securely to jack. 


5. Remove vacuum line to vacuum 


modulator hose from vacuum 
modulator, 


6. Loosen cooler line nuts and 


SUPER TURBINE ‘‘300”’ 


separate cooler lines from 
transmission. 


7. Remove transmission mount- 
ing pad to cross member bolts. 


8. Remove transmission cross 
member support to frame rail 
bolts. Remove cross member. 


9, Disconnect speedometer cable. 


10. Loosen shift linkage adjusting 
swivel clamp nut. Remove cotter 
key, Spring, and washer attaching 
equalizer to outer range selector 
lever. Remove equalizer. 


11. Disconnect transmission fill- 
er pipe at engine. Remove filler 
pipe from t.ansmission. 


12. Support engine at oil pan. 


13. Remove transmission fly- 
wheel cover pan to case tapping 
screws, Remove flywheel cover 
pan. 


14, Mark flywheel and converter 
pump for reassembly in same 
position, and remove three con- 
verter pump to flywheel bolts. 


15. Remove transmission case to 
engine block bolts. 


CAUTION: Install Tool J-21366 


to retain converter. 


16. Move transmission rearward 
to provide clearance between con- 
verter pump and_ crankshaft. 
Lower transmission and move to 
bench. 


b. Installation 


1. Assemble transmission to 
suitable transmission jack and 
raise transmission into position. 
Rotate converter to permit cou- 
pling of flywheel and converter 
with original relationship. 


2. Install transmission case to 
engine block bolts. Torque to 
30-40 ft. lbs. Do not overtighten. 


3. Install flywheel to converter 
pump bolts. Torque to 30-40 
ft. lbs. 


4, Install transmission cross 
member support. Install mounting 
pad to cross member. 


39. Remove transmission jack and 
engine support. 
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6. Install transmission flywheel 
cover pan with tapping screws. 


7. Install transmission filler pipe 
using a new “‘Q”’ ring. 


8. Reconnect speedometer cable. 
9. Install propeller shaft. 


nect propeller 
flange. 


Con- 
shaft to pinion 


10. Reinstall 
crossover pipe. 


front exhaust 


11. Install oil cooler lines to 
transmission, 


12. Install vacuum line to vacu- 
um modulator. 


13, Fill transmission with oil as 
follows: 


a. Add 4 pints of oil. 


b. Start engine in neutral. DO 
NOT RACE ENGINE. Move 
manual control lever through each 
range. 


c. Check oil level, adjust oil 
level to full mark on dipstick, 
Only when oil is hot. 
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Paragraph 


SECTION 5-C 
TRANSMISSION REMOVAL AND INSTALLATION 
DISASSEMBLY AND ASSEMBLY 


SERVICE PROCEDURES 5-33 


CONTENTS OF SECTION 5-C 


Subject 


Disassembly of Transmission to 
Remove Major Parts and Units. . 
Removal of Oil Pan, Oil Strainer 
and Valve Body, Low Servo 
Cover and Piston Assembly... . 
Removal of Oil Pump, Forward 
Clutch, and Low Band....... 
Removal of Speedometer Driven 
Gear, Rear Bearing Retainer, 
Retainer Oil Seal, Retainer 
Bushing and Speedometer Drive 


Gear e e e e e e e e e e e e e e e e 


Removal of Governor and Vacuum 


Modulator e e e e e e e e e e e e e e 


Removal of Planetary Gear Set, 
Reverse Clutch and Parking 


Lock Mechanism ....-+-c«-+eee 


Valve Body Disassembly inspection 


and Reassembly .....-e-e-e-e-e 


Stator Control Valve Body 
Disassembly and Reassembly ... 
Low Servo Disassembly and 
Reassembly...... eS oe 
Disassembly, Inspection and 
Reassembly of Oil Pan ...... 
Disassembly, Inspection and 
Reassembly of Forward Clutch. . 


Page 


9-98 


Paragraph 


Subject 


Speedo Driven Gear Disassembly, 
and Reassembly .......... 
Disassembly, Inspection and 
Reassembly of Governor...... 
Planet Carrier Disassembly, 
Inspection and Reassembly..... 
Assembly of Transmission from 
Major Units (Parts and Units). 
Installation of Low Servo Assembly, 
Low Band and Forward Clutch .. 
Installation of Oil Pump Guide 
Pin, Gasket and Oil Pump 
Assembly «0.6.04 s:2 4 2% ade 
Low Band Adjustment ......e.-s 
Installation of Speedometer 
Driving Gear. 6 2 <6. <6. “6: et ee 
Installation of Rear Bearing Retainer 
Bushing, Oil Seal, Bearing 
Retainer and Speedo Drive 
Gear (DIIVen: 6 ae: wah wa oe, SRS 
Installation of Valve Body ...... 
Installation of Governor and 
Vacuum Modulator ..... e sete 
Checking Converter. .....2.eee-. 
Trouble Diagnosis Guide....... 


Page 


5-34 SERVICE PROCEDURES 


5-9 DISASSEMBLY OF 
TRANSMISSION 
TO REMOVE 
MAJOR PARTS 
AND UNITS 


1. Preliminary Instructions 


a. Before starting disassembly of 
the transmission it should be 
thoroughly cleaned externally to 
avoid getting dirt inside. 


b. Place transmission ona 
CLEAN work bench and_ use 
CLEAN tools during disassembly. 
Provide CLEAN storage space for 
parts and units removed from 
transmission. An excellent work- 
ing arrangement is provided by 
assembling the transmission to 
Holding Fixture J-8762. See Fig- 
ure 5-100. 


c. The transmission contains 
parts which are ground and highly 
polished, therefore, parts should 
be kept separated to avoid nicking 
and burring surfaces. 


d. When disassembling transmis- 
Sion carefully inspect all gaskets 
at times of removal. The imprint 
of parts on both sides of an old 
gasket will show whether a good 
seal was obtained. A poor imprint 
indicates a possible source of oil 
leakage due to gasket condition, 
looseness of bolts, or uneven sur- 
faces of parts. 


e. None of the parts require forc- 
ing when disassembling or as- 
Sembling transmission. Use 
a rawhide or plastic mallet to 
Separate tight fitting cases - do 
not use a hard hammer. 7 


53-10 REMOVAL OF OIL 
PAN, OIL STRAINER 
AND PIPE, VALVE 
BODY, LOW SERVO 
COVER AND 
PISTON ASSEMBLY 


a. Removal of Oil Pan 


NOTE: Transmission need not 


be removed from car to perform 
the following operations in Steps 


3 through 12, Subparagraph d., 


Steps 1 through 5. 


Figure 5-100 


1. If transmission has been re- 
moved from car, assemble trans- 
mission in Fixture J-8763. See 
Figure 5-100. 


yr ~—s CONVERTER 
y Pa 


Figure 5-101 


2. With transmission in _ hori- 
zontal position pull converter 
from case. See Figure 5-101. 
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OIL PAN 
_ ATTACHING 
/~ BOLTS 


Figure 5-102 
3. Remove fourteen (14) oil pan 
attaching bolts using a 1/2" 
socket. See Figure 5-102, 


xt OIL PAN 


S GASKET 


Figure 5-103 


oil pan and gasket 
see Fig- 


4. Remove 
from transmission. 
ure 5-103. 


b. Removal of Oil Strainer 
and Pipe 


1. Remove bolt retaining oil 
strainer to valve body using a 
1/2" socket. See Figure 5-104. 


OIL STRAINER. 


Figure 5-104 
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OIL STRAINER 
GROMMET 
Figure 5-105 
2. With a twisting motion remove Figure 5-108 
oil strainer from oil strainer 
pipe. See Figure 5-105. 9. Examine oil strainer to oil 


strainer pipe grommet. If nicked, 
torn or worn, remove grommet. 
See Figure 5-108. 


c. Removal of Valve Body 


\} 
| SOLENOID 
— / CONNECTOR 


SOLENOID 
SWITCH 


Figure 5-106 


3. Lift oil strainer pipe from 
transmission case. See Fig- 
ure 5-106. 


Figure 5-110 


1, Disconnect solenoid connector 
from solenoid switch. See Fig- 
ure 5-110. 


OIL STRAINER 


PIPE TO CASE 
QL SEAL», 


Figure 5-107 


SOLENOID 
4. Examine oil strainer to case CONNECTOR 


oil seal, If nicked, torn or worn, 
remove seal, See Figure 5-107. Figure 5-111 


2. Remove solenoid switch from 
case. Inspect switch ‘‘O’’ ring. 
If nicked, torn or worn replace. 
See Figure 5-111. 


STATOR 
CONTROL 
SOLENOID 


Figure 5-112 


3. With a grease pencil mark 
stator control solenoid with an 
‘S’’. This ‘‘S’’ will identify 
stator control solenoid for re- 
assembly. See Figure 5-112. 


Figure 5-113 


4, Remove two (2) solenoid to 
stator control valve body retain- 
ing bolts with 7/16" wrench. 
Remove stator control solenoid 
gasket. See Figure 5-113. 


Figure 5-114 
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59. Remove spring detent assem- 
bly bolt with a 1/2" socket. Re- 
move spring detent assembly 
from valve body. See Fig- 
ure 5-114. 


STATOR CONTROL 
VALVE BODY 


1/2” SOCKET 


Figure 5-115 


6. Remove seven (7) bolts retain- 
ing stator control valve body to 
transmission case using a 1/2" 
socket. Remove stator control 
valve body. See Figure 5-115. 


STATOR ° 


CONTROL VALVE 
a BODY PLATE 


Figure 5-116 


7. Remove stator control valve 
body plate. See Figure 5-116. 


~~ a , 


VALVE BODY 


Figure 5-117 


8. Remove eleven (11) valve body 
to case bolts only using a 1/2" 
socket. Do not remove valve 
body. See Figure 5-117.” 


PARK LOCK A 
ees RAN E SELECTOR 
: INNER LEVER 


Figure 5-118 


9, Remove manual control valve 
link by rotating valve body ina 
counterclockwise direction to re- 
move link from Park lock and 
range selector inner valve. See 
Figure 5-118. 


Figure 5-119 


10, Remove manual control valve 
and link from valve body assem- 
bly. Remove valve body. See Fig- 
ure 5-119. 


VALVE BODY 
PLATE 


Figure 5-120 


11. Remove valve body plate. See 
Figure 5-120. 
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« VALVE BODY PLATE 
TO CASE GASKE 


¢ 
. 


Figure 5-12] 


12. Remove valve body plate to 
case gasket. See Figure 5-121. 


d. Removal of Low Servo 
Cover and Piston 
Assembly 


Figure 5-122 


1. Release tension on low band 
adjusting screw retaining nut. 
Release tension on low band by 
turning adjusting screw in a 
counterclockwise direction. Use a 
7/32" Allen Wrench, See Figure 
9-122. 


Figure 5-123 
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2. Remove low servo cover snap 
ring. Use tool J-21495-1 to com- 
press servo cover _ so_ snap 
ring can be removed. See Fig- 
ure 5-123. 


Figure 5-124 


3. Remove tool J-21495-1 from 
case. Remove low servo cover. 
NOTE: If necessary aid removal 
with screwdriver. See Fig- 
ure 5- 124. 


LOW SERVO.< 
COVER 


Figure 5-125 


4. Inspect low servo cover seal. 
torn or worn discard. 


If nicked, 
See Figure 5-125. 


. LOW SERVO 
SSEMBLY 


Figure 5-126 


o. Remove low servo _ piston 
assembly from case. See Fig- 
ure 5-126. 


5-11 REMOVAL OF OIL 
PUMP, FORWARD 
CLUTCH, AND 
LOW BAND 


a. Removal of Oil Pump 


1. With transmission in vertical 
remove eight (8) pump 
es ad 


position, 


attaching bolts with ring 


Figure 5-127 


seals, then install Slide Hammers 
J-7004 into threaded holes in 
pump. Using slide hammers, 
loosen pump from case, Remove 
pump and gasket from case. See 
Figure 5-127. 


b. Removal of Forward 
Clutch 


INPUT SHAFT | 


VY 
CLUTCH 


OIL RINGS (3) 


Figure 5-129 


2. Examine input shaft oil rings. 
If nicked or worn, remove rings. 
See Figure 5-129. 


FORWARD 
CLUTCH 
ASSEMBLY 


Figure 5-130 


3. Remove forward clutch assem- 
bly by pulling straight out of case. 
Make certain low band has been 
released before attempting to re- 
move forward clutch. See Fig- 
9-130. 


c. Removal of Low Band 


Figure 5-128 


1. Remove input shaft from 
forward clutch drum. See Fig- 
ure 5-128. 


Figure 5-13] 


1. Remove low band and struts 
from inside the case. See Fig- 
ure 5-131. 
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LOW BAND 
ADJUSTING 


it 


Figure 5-132 


2. Remove low band adjusting 
screw. See Figure 5-132. 


5-12 REMOVE SPEED- 
OMETER DRIVEN 
GEAR, REAR 
BEARING RETAINER, 
RETAINER OIL SEAL, 
RETAINER BUSHING, 
AND SPEEDOMETER 
DRIVE GEAR 


a. Removal of Speedometer 
Driven Gear 


NOTE: Transmission need not 


be removed from the car to per- 
form the following operations, 
paragraph 5-12 and 5-13. 


SPEEDOMETER DRIVEN 
GEAR SLEEVE RETAINER 


Figure 5-133 


1. With transmission in hori- 
zontal position, remove speed- 
ometer driven gear sleeve 
retainer with a 1/2'' wrench. See 
Figure 5-133. : 


Figure 5-134 


2. Remove 
gear sleeve. 


speedometer driven 
See Figure 5-134. 


b. Removal of Rear 
Bearing Retainer 


REAR BEARING 


Figure 5-135 


1. Remove four (4) rear bearing 
retaining bolts with a 9/16" 


socket. Remove rear _ bearing 
retainer from case, See Fig- 
ure 3-135. 


REAR BEARING 
RETAINER OIL 
SEAL 


Figure 5-136 


2. Remove rear bearing retainer 
oil seal. See Figure 5-136. 


c. Removal of Rear Bearing 
Retainer Oil Seal 


SCREWDRIVER 


eeTPUT SHAFT 


PREAR BEARING 


Figure 5-137 


1. Inspect and if necessary re- 
move output shaft to rear bear- 
ing retainer oil seal. See 
Figure 5-137. 


d. Removal of Rear Bearing 
Retainer Bushing 


NOTCH IN REAR : 
BEARING RETAINER 


RETAINER 
BUSHING 


Figure 5-138 


1. Inspect and if necessary re- 
place rear bearing retainer bush- 
ing. Place screwdriver in notch 
in rear bearing retainer, then 
tap screwdriver with hammer 
to collapse bushing. See Fig- 
ure 5-138. 


e. Removal of Speedometer 
Driving Gear 


1. Place transmission in Park 
range, then remove speedometer 
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J-21427 


ft SPEEDOMETER 


Figure 5-140 


driving gear with J-9578. 
Figure 5-140. 


See 


REMOVAL OF 
GOVERNOR AND 
VACUUM 
MODULATOR 


a. Removal of Governor 


5-13 


Figure 5-141 


1. Remove three (3) attaching 
bolts retaining governor cover to 
case using a 1/2" socket. Re- 
move cover and gasket. See Fig- 
ure 9-141. 


GOVERNOR > 
ASSEMBLY — 


Figure 5-142 


2. With a twisting motion slide 


governor assembly out of its bore 


in case. See Figure 5-142, 


b. Removal of the Vacuum 
Modulator Assembly 


VACUUM 
MODULATOR 


Figure 5-143 


1. Remove vacuum modulator re- 
tainer bolt and retainer using a 
1/2" socket. Remove vacuum 
modulator and valve assembly. 
See Figure 5-143. 


CASE TO VACUUM 
MODULATOR OIL SEAL 


VACUUM 
MODULATOR 


Figure 5-144 


2. Inspect and if necessary re- 
move vacuum modulator to case 
oil seal. See Figure 5-144. 


5-14 REMOVAL OF 
PLANETARY GEAR 
SET, REVERSE 
CLUTCH AND 
PARKING LOCK 
MECHANISM 


a. Removal of Planetary 
Gear Set 


1. Remove planet carrier assem- 
bly from case, using care not to 


Figure 5-145 


damage case bushing. See Figure 
d- 145, 


Figure 5-146 


2. Remove 
from case. 


reverse ring gear 
See Figure 5-146. 


THRUST BEARING 


NEEDLE BEARING 


Figure 5-147 


3. Remove needle bearing and two 
(2) bearing races from rear of 
planet carrier. See Figure 5-147. 


b. Removal of Reverse 
Clutch 


1. Place transmission in vertical 
position and remove reverse 
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Figure 5-148 


clutch pack snap ring with screw- 
driver. See Figure 5-148, 


Figure 5-150 


2. Lift reverse clutch pressure 
plate from transmission case. 
See Figure 5-150. 


Figure 5-15] 


3. Remove reverse clutch pack 
from transmission case; See Fig- 
ure 5-151. 
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groove. Lift off piston return seat 
and remove seventeen (17) piston 
return springs. See Figure 5-154, 


Figure 5-152 


4, Remove reverse clutch cushion 
spring. See Figure 5-152. 


REVERSE 


PISTON J-21420-2 


Figure 5-155 


7. Place transmission in a hori- 
zontal position and remove 
reverse clutch piston with com- 
pressed air. As air is applied to 
the rear surface of the piston, it 
will pop out far enough so it can 
be removed. Insert air nozzle to 
rear of case as shown in figure. 
See Figure 5-155. 


SNAP RING 


J-21420-1 


Figure 5-153 


o. TO remove reverse _ piston, 
center tool J-21420-1 on reverse 
piston return seat. Install Flat 
Plate J-21420-2 over threaded 
shaft at rear of case. Tighten 


wing nut to compress piston re- 
turn seat; then remove snap ring 
with Pliers J-5586. See Figure 
9-153. 


REVERSE CLUTCH PISTON 
OUTER SEAL 


| :) 
ZF Q 8, Examine reverse clutch piston 


outer seal. If nicked, torn or 
worn, remove seal, See Figure 
5-156. 


Figure 5-156 


« 
a 


Figure 5-154 


6. Remove tool J-21420-2 being 
careful that piston return seat 
does not catch in snap ring 


9. Examine reverse clutch piston 
inner seal. If nicked, torn or 
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| REVERSE CLUTCH PISTON 
INNER SEAL 


Figure 5-157 


worn, remove seal. See Figure 


0-157. 


c. Removal of Range 
Selector Lever and Shaft, 
and Parking Lock Actuator 


Figure 5-158 


1. Remove two (2) parking lock 
bracket bolts with 1/2" socket. 
Remove parking lock bracket. See 
Figure 5-158. 


- , 7s A § 
OV yr 
RANGE SELECTORS ab = 


SHAFT RETAINER & = \6 
Figure 5-160 


2. Remove range selector shaft 
retainer. See Figure 5-160. 


ELECTOR LEVER — 


SS 7 BLAND RANGE 
\ fi! yi try 4 ps ASSEMBLY 


Figure 5-161 


3. With a 9/16'' wrench fully 
loosen nut that retains outer 
range selector lever to inner park 
lock and range selector lever. 
See Figure 5-161. 


OUTER RANGE #| 
SELECTOR LEVER | 


: A 2, . 
’ ny c= nae B 
: pr I ig 


a i ; 
fa me 
=. 4 
\ S INNER PARK 


\\ ELOCK AND RANGE ~ 
— SELECTOR ASSEN BLY 


a, rai 
1h a gy? 
Figure 5-162 
4. Slide outer range selector 


lever out of case. Remove nut, 
inner park lock and range se- 
lector lever. See Figure 5-162. 


RETAINER RING INNER PARK LOCK 
AND RANGE 
PARK LOCK SELECTOR LEVER 
ACTUATOR 


ASSEMBLY 


Figure 5-163 


). Remove retaining ring which 
holds inner park lock and range 
selector to park lock assembly. 
See Figure 5-163. 
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- > 
PARKING LO — 
c oe '. — 


<p, Ta 


SPRING 


~ PA Ne 
psi PAWL’ 


PARKING LOCK \ 
PAWL SHAFT — 


- 


Figure 5-164 


6. Slide parking lock pawl shaft 
out of parking lock pawl. Remove 
parking lock pawl and spring. See 
Figure 5-164. 


= OUTER SHIFT LEVER 
Oil SEAL 


Figure 5-165 
7. Examine outer shift lever oil 


seal. If nicked, torn or worn, 
replace seal. See Figure 5-165. 


d. Removal of Case Bushing 


- eS 
CASE BUSHING 


Figure 5-166 


1. Inspect case bushing for nicks, 
scoring or excessive wear. If 
damaged, replace as_ follows: 
Place screwdriver in notch in 
case, then tap screwdriver with 
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hammer to collapse bushing. See 
Figure 5-166. 


5-15 VALVE BODY 
DISASSEMBLY 
INSPECTION AND 
REASSEMBLY 


a. Disassembly 


NOTE: Transmission need not 
be removed from the car to per- 
form the following operations. 


Paragraph 5-15, 5-16 and 5-17. 


Figure 5-167 


1. Remove two (2) bolts attaching 
stator and detent solenoid valve. 
Remove the solenoid valve, gas- 
ket, Spring and stator and detent 
valve. See Figure 5-167. 


NOTE: Notice cutout notch on 


solenoid valve gasket. 


SHIFT CONTROL 
VALVE SLEEVE \ 


Figure 5-168 


2. Depress shift control valve 
Sleeve and remove retaining pin 
by turning valve body over so pin 
will fall free. Remove shift con- 
trol valve sleeve, shift control 
valve, spring, washer, and shift 
valve. See Figure 5-168, 


—J-21547-1 


Figure 5-170 


3. Depress modulator limit 
spring with tool J-21547-1. Turn 
valve body over and retaining pin 
will fall free. Remove spring and 
valve from body. See Figure 
5-170. 


NOTE: Modulator limit spring is 


under moderate pressure. Care 


should be exercised in removal. 


| 
J-21547-1 


‘ 


RETAINING PIN ° 


Figure 5-171 


4. Depress high speed down shift 
timing valve plug and remove pin 
by turning valve body over so pin 
will fall free. See Figure 5-171. 


b. Inspection 


1. Thoroughly clean all valves 
and valve body in solvent. Inspect 
valves and valve body for evi- 
dence of wear or damage due to 
foreign material. Dry valve body 
and valves with clean air blast. 


2. Test each valve in its bore. 
All valves must move freely of 
their own weight. 
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c. Reassembly of 
Valve Body 


Figure 5-172 


1. Install high speed downshift 
timing valve and spring. Depress 
spring with J-21547-1 and install 
retaining pin. See Figure 5-172. 


Figure 5-173 


2. Install modulator limit valve, 
and spring into bore of valve 
body. With aid of tool J-21361 
compress spring and install re- 
taining pin. See Figure 5-173. 


Figure 5-174 
3. Install shift valve, washer, 
spring, shift control valve and 


shift control valve sleeve. De- 
press shift control valve sleeve 
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with thumb and install retaining 
pin. See Figure 5-174. 


Figure 5-175 


4. Install detent valve and spring. 
Install gasket to solenoid with 
notch facing bottom of valve body. 
Install solenoid to valve body us- 
ing two 7/16" bolts. See Figure 
0-175. 


5-1lo STATOR CONTROL 
VALVE BODY 
DISASSEMBLY AND 
REASSEMBLY 


a. Disassembly 


\STATOR 
CONTROL VALVE 


Figure 5-176 


1. Compress stator control valve 
plug. Turn valve body over and 
retaining pin will fall free. Re- 
move plug, spring and valve from 
body. See Figure 5-176. 


b. Reassembly 


2. Install stator control valve, 
Spring and plug into bore of valve 


SPRING. 


CONTROL VALVE 
PLUG 


%\ PIN 


Figure 5-177 


“ | 
Ye” STATOR 


body. Compress plug and install 
retaining pin. See Figure 5-177. 


5-17 LOW SERVO 
DISASSEMBLY AND 
REASSEMBLY 


a. Disassembly 


LOW SERVO 
PISTON SEAL 


Figure 5-177A 


1. Remove low servo piston seal, 
See Figure 5-177-A. 


LOW SERVO PISTON 
- RETAINING RING 


Figure 5-178 
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2. Compress low servo piston. 
EXTREME CAUTION MUST BE 
TAKEN WHEN THE LOW SERVO 
IS BEING COMPRESSED. Install 
J- 9522-2 to hydraulic ram. Install 
J-21421-1 on top of servo piston. 
Install a piece of metal 6" x 
1-1/2 x 1/2 between J-9522-2 and 
J-21421-1. Using hydraulic press 
compress piston and remove re- 
taining pin. 


NOTE: After retaining pin has 


been removed release hydraulic 


ram very slowly. 
0-178. 


See Figure 


RETAINING 
PIN 


PISTON 


LOW SERVO 
OIL SEAL 


INNER a 
RETURN SPRING ————— 


SPRING 


RETAINER cs 
o a | 


WASHER 


ll 
\N APPLY SPRING 


OUTER 
RETURN SPRING 


Figure 5-179 


3. After hydraulic ram has been 
released remove piston low servo 
apply piston spring inner, outer 
return springs, spring retainer, 
washer and piston apply rod. See 
Figure 5-179. 


b. Reassembly 


RETAINING 
PIN 


PISTON 


LOW SERVO 
OIL SEAL 


INNER 
RETURN SPRING 


APPLY SPRING 


OUTER 
RETURN SPRING 


Figure 5-180 
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1. Assemble the inner and outer 
return springs into the piston. 
Install spring retainer. See Fig- 
ure 5-180. Install this assembly 
into the ram press as shown in 
Figure 5-180. 


2. Assemble tools on top of piston 
in Same manner as_ removing. 
Center spring retainer over hole 


J J-9522-2 


J-21427-] 


4 | PISTON 


Figure 5-181 


in press Plate J-8690. Compress 
springs. Install piston apply rod 
and washer through hole in press 
plate and install retainer pin. 


CAUTION: BEFORE  RELEAS- 
ING RAM MAKE CERTAIN RE- 
TAINER PIN IS PROPERLY 
INSTALLED. 


Install low servo piston seal. See 
Figure 5-181. 


3-18 DISASSEMBLY, 
INSPECTION, AND 
THE REASSEMBLY 
OF THE OIL PUMP 


a. Disassembly 


1. Remove the two (2) hook type 
oil sealing rings from pump hub. 
See Figure 5-182. - 


PUMP COVER TO 
CLUTCH DRUM 
Oil SEAL RINGS (2) 


Figure 5-183 
2. Remove pump cover to for- 
ward clutch drum thrust washer. 
See Figure 5-183, 


Wt TO CASE SEAL 


Figure 5-184 
3. Remove oil pump to case seal 
and discard. See Figure 5-184. 


-——WOOD BLO 


VA i 


Figure 5-185 


4. Support oil pump on _ wood 
blocks. Remove five (5) pump 
cover bolts with a 1/2" socket. 
Remove pump cover. See Figure 
0-185. 


USE PENCIL 


Figure 5-186 


0. Mark, but do not scar, gear 
faces so gearS can be reassem- 
bled in Same manner. See Figure 
o- 186. 


DRIVE GEAR 


Figure 5-187 


6. Remove oil pump drive gear. 
See Figure 5-187. 


Figure 5-188 
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7. Remove oil pump driven gear. 
See Figure 5-188. 


Figure 5-190 


8. Remove seat, valve and spring 
from cooler by-pass valve and 
lube blow off valve. Use _ tool 
J- 21361 to remove seat from bore 
in pump cover. See Figure 5-190. 


7 


- 
COAST DOWNSHIFT 
a TIMING VALVE 
‘ 


Figure 5-191 


9. Remove coast downshift timing 
valve from the pump cover and 
inspect for damage. Carefully 
check to be sure the spring re- 
turns the ball to its seat. See 
Figure 5-191. 


Figure 5-192 


PRESSURE 
REGULATOR VALVE / 


WASHER 


SPRING , / wae 
VANS p - NF 
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BOOST VALVE 


REVERSE & MODULATOR 
BOOST VALVE SLEEVE 


REVERSE & MODULATOR 
BOOST VALVE SLEEVE 


SNAP RING 


Figure 


10. Compress reverse and mod- 
ulator boost valve with thumb and 
remove retaining Snap ring. See 
Figure 5-192. 


CAUTION: Reverse and modula- 
tor boost valve sleeve is under 


extreme spring pressure. Ex- 
treme care should be taken after 
retaining snap ring has_ been 
removed. 


11. After retaining snap ring has 
been removed, remove reverse 
and modulator boost valve sleeve 
and valve, spring, washer, and 
pressure regulator valve. See 
Figure 5-193. 


12. Examine oil pump seal. If 
nicked, torn or worn remove seal 
as follows: Support oil pump body 
on wood blocks. Remove oil seal 


59-193 


Figure 5-194 


with a screwdriver and discard. 
See Figure 5-194. 


13. Check oil pump bushing for 
nicks, severe scoring or wear. 
If bushing replacement is neces- 
sary, replace pump body. 
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| J-8592 


Lg 


—J-21424-7 


J-21465-1 


Figure 5-196 


14, Check stator shaft bushing for 
nicks, severe scoring or wear. 
If bushing replacement is neces- 
Sary proceed as follows: Assem- 
ble Bushing Remover J-21424-17 
to Extension J-21465-13. Assem- 
ble this assembly to Drive Handle 
J-8592. Grasp stator shaft with 
hand using other hand and assem- 
bled tool drive out bushing. See 
Figure 5-196. 


b. Inspection 


1. Wash all parts in a cleaning 
solvent and blow out oil passages 
with compressed air. 


2. Inspect pump gears for nicks 
or damage. 


3. Inspect pump body for nicks 
or scoring. 


4, Check condition of bushing in 
Oil pump body, if damaged 
replace. 


9. With parts clean and dry, in- 
stall pump gears, noting mark on 
gears for identification of the side 
that faces the pump cover. After 
gears have been installed, pro- 
ceed as follows: 


OIL PUMP BODY 


DRIVEN GEAR 


Figure 5-197 


a. Check clearance between O.D. 
of driven gear and pump body. 
The clearance allowed is .0035/ 
.0065, See Figure 5-197. 


Figure 5-198 


b. Check clearance between oil 
pump driven gear and crescent. 
The clearance allowed is .0005/ 
.0100. See Figure 5-198. 


Figure 5-200 
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c. Install pump on converter hub. 
Check clearance between oil pump 
drive gear and crescent. The 


Clearance allowed is .004/.009. 
See Figure 5-200. 


Figure 5-201 


d. Install pump on converter hub. 
With dial indicator set check end 
Clearance. The clearance allowed 
is .0005/.0015. See Figure 5-201. 


Figure 5-203 


1. Install stator shaft bushing as 
follows: Support pump assembly 
on J-21424-7 before installing 
bushing. Install bushing into the 
front end of stator shaft. Using 
Installer J-21424-7 and Drive 
Handle J-8592 tap bushing into 
shaft until tool is flush with top 
of shaft. See Figure 5-203. 
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Figure 5-204 


2. Using Installer J-21359 tap in 
new Oil seal. See Figure 5-204. 


OlL PUMP 
TO CASE SEAL 


Figure 5-205 


3. Install new oil pump to case 
seal. See Figure 5-205. 


4. Assemble pressure regulator 
valve, washer, spring, reverse 
and modulator boost valve and 
Sleeve. See Figure 5-206. 


0. Compress reverse and modu- 
lator boost valve with thumb, then 
install retaining snap ring. See 
Figure 5-207. 


6. Install coast downshift timing 
valve ‘‘button end’’ up in cover. 
See Figure 5-208. 


PRESSURE 


REGULATOR VALVE 


WASHER 


SPRING i ae 


ar uu 


sap 


™\ aweess & MODULATOR 
BOOST VALVE 


REVERSE & MODULATOR 
BOOST VALVE SLEEVE 


REVERSE & MODULATOR 
BOOST VALVE SLEEVE 


SNAP RING 


Figure 5-206 


SNAP RING PLIERS 


Figure 5-207 


7. Install spring, valve, and seat 
into cooler by-pass valve and lube 
blow off valve. Using Tool J-21558 


COAST DOWNSHIFT 


TIMING VALVE 


Figure 5-208 


press seat into bore of pump body 
until tool bottoms on face of pump. 
See Figure 5-210. 
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Figure 5-210 


NOTE: Thrust washer and oil 


pump Sealing ring will be installed 
during later operation. 


Figure 5-211 


8. Iustall pump cover to pump 
body. Install five (5) retaining 
bolts but do not tighten. Place 
Tool J-21368 around pump to ob- 
tain proper alignment. Tighten 
bolts to 16-24 ft. lbs. torque. 
See Figure 5-211. 


NOTE: The bolt location at the 


pressure regulator takes a longer 
bolt. 
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5-19 DISASSEMBLY, 
INSPECTION, and 
REASSEMBLY OF 
FORWARD CLUTCH 


a. Disassembly 


SCREW DRIVER 


——a 2 
; = 
eo, 7 


LOW SUN GEAR & 
FLANGE ASSEMBLY 4 
~ = FORWARD 
CLutcr 
me _DRUM 


Figure 5-212 


1. Remove low sun gear and 
flange assembly retaining snap 
ring. See Figure 5-212. 


Figure 5-213 
2. Remove low sun gear and 
flange assembly. See _ Fig- 
ure 5-213. 


CLUTCH HUB REAR 
THRUST WASHER 
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3. Remove clutch hub rear thrust 
washer. See Figure 5-214. 


FORWARD CLUTCH 
HUB 


Figure 5-215 


4. Lift forward clutch hub from 
Clutch pack. See Figure 5-215. 


CLUTCH HUB 
FRONT THRUST 
WASHER 


Figure 5-216 


5. Remove clutch hub front thrust 
washer. See Figure 5-216. 


Figure 5-217 
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6. Remove clutch pack from for- 
ward clutch drum. 
ure 5-217. 


See Fig- 


SPRING 
RETAINER 


SPRING RETAINER 
SNAP RING 


Figure 5-22] 


J-2590-3 


9. Lift up on forward clutch pis- 
ton with a twisting motion and 


Figure 5-218 remove. See Figure 5-221. 
7. Using tools J-2590-3, 
J-2590-5, and J-2590-12 com- 


press spring retainer. Remove 
snap ring. Then remove tool 
J-2590 and component parts, 
being careful that spring re- 
tainer does not catch in snap 
ring groove. See Figure 5-218. 


CLUTCH PISTON 
OUTER SEAL 


NOTE: Place a piece of hard 
board between tool J-2590-3 and 
surface of forward clutch hub. 


Figure 5-222 


10. Examine forward clutch pis- 
ton outer seal. If nicked, torn 
Or worn, remove seal. See Fig- 
0-222. 


Figure 5-220 


8. Lift off spring retainer and 
twenty-four (24) clutch springs. 
See Figure 5-220. 


Figure 5-223 
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11. Examine forward clutch pis- 
ton inner seal. If nicked, torn 
See Fig- 


Or worn, remove seal. 
ure 5-223. 


Figure 5-224 


12. Check forward clutch drum 
bushing for nicks, severe scoring 
or wear, If bushing replacement 
is necessary proceed as follows: 
Using tool J-21424-5, press dam- 
aged bushing from forward clutch 
drum, See Figure 5-224, 


ae 


Figure 5~225 


13. Check low sun gear and flange 
assembly bushing for nicks, 
severe scoring, or wear. If bush- 
ing replacement is necessary 
proceed as follows: Support low 
sun gear assembly on press plate 
using Tool J-21424-4 and Drive 
Handle J-8092 press out bushing. 
See Figure 5-225. 
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b. Inspection 


1, Wash all parts in a suitable 
cleaning solvent. Use compressed 
air to dry. 


2. Check steel ball in the forward 
clutch drum. Be sure it is free 
to move in hole and that orifice 
leading to front of clutch drum is 
open. 


3. Check clutch plates for wear 
or scoring. 


c. Reassembly 


Figure 5-226 


1. Install J-21424-5 in front of 
forward clutch drum. Using Drive 
Handle J-8092 press bushing into 
bore until tool J-21424-5 bottoms 
on hub. See Figure 5-226. 


J-8592 


J-21424-4 


Figure 5-227 
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2. Install tool J-21424-4 into low 
sun gear. Using Drive Handle 
J-8092 press bushing into low 
sun gear until bushing installer 
is flush with top of low sun gear, 
See Figure 5-227. 


CLUTCH PISTON 
INNER OIL SEAL 


= 


.020” WIRE LOOP- 


Figure 5-228 


3. Lubricate with transmission 
oil and install new forward clutch 


piston inner seal with seal lip 
pointing downward. See Fig- 
ure 5-228, 


NOTE: Run hand around seal 


after it is installed to see if seal 
is fully in groove, 


CLUTCH PISTON 
OUTER SEAL 


Figure 5-230 


4, Lubricate with transmission 
oil and install new forward clutch 
piston outer seal in clutch piston. 
Seal lip must point down. See 
Figure 5-230. 


>. Install forward clutch piston 
into clutch drum using a loop of 
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,CLUTCH PISTON 


Figure 5-231 


Smooth wire to start lip of seal 
into bore. Piston should turn 
freely. See Figure 5-231. 


NOTE: A satisfactory tool can 
be made by crimping a loop of 
.020"" music wire in a short length 
of copper tubing. 


SPRING RETAINER. 


Figure 5-232 


6. Carefully reassemble return 


springs, retainer and snap ring. 
See Figure 5-232. 


J-2590-12 
SPRING 
RETAINER 


SPRING RETAINER 
= SNAP RING 


—— j-2590-3 


Figure 5-233 
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7. With spring retainer in place 
compress. spring retainer with 
tools J-2590-3, J-2590-12 and 
J-2590-5 far enough so the spring 
retainer snap ring can be in- 
stalled. Make sure retainer 
doesn’t catch in snap ring groove 
when compressing springs. See 
Figure 5-233. 


NOTE: Place a _ piece of hard 
board between tool J-2590-3 and 


forward clutch drum, 


THRUST WASHER 


ALIGN TANGS 

IN CLUTCH HUB Bee 
WITH GROOVES 

IN THRUST 

WASHER 


Figure 5-234 


8. Install clutch hub front thrust 
washer to clutch hub (retain with 
grease) aligning tangs in clutch 
hub with grooves in _ thrust 
washer, Install clutch hub. See 
Figure 5-234, 


FORWARD Clie 
DRUM - 


ALIGN NOT 
THE STEEL D 
PLATES 


Figure 5-235 


9, Align notches on steel driven 
plates, Install steel driven plates 
and lined drive plates alternately, 
beginning with a _ steel driven 
plate. See Figure 5-235. 


NOTE: Cars equipped with V-6 
engines have 4 drive plates and 
> driven plates. Cars equipped 
with V-8 engines have 5 drive 
plates and 6 driven plates. 


LOW SUN GEAR 
AND FLANGE 
ASSEMBLY 


CLUTCH HUB 
REAR THRUST 
WASHER 


Figure 5-236 


10. Install clutch hub rear thrust 
washer with its flange toward low 
sun gear and flange assembly. 
See Figure 5-236. 


Figure 5-237 


11, Install low sun gear and 
flange assembly. See Fig- 
ure 5-237. 


12. Install low sun gear and 
flange assembly retaining ring. 
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LOW SUN GEAR & 
FLANGE ASSEMBLY 


Figure 5-238 


Position snap ring so gap is 
centered between slots in drum. 
See Figure 5-238. 


5-20 SPEEDO DRIVEN 
GEAR 
DISASSEMBLY, AND 
REASSEMBLY 


NOTE: Transmission need not be 
removed from the car to perform 
the following operations. Para- 
graph 5-20 and 5-21. 


REAR OF SPEEDO 
DRIVEN GEAR SLEEVE 
SPEEDO DRIVEN > 
GEAR SLEEVE Re . 4 
> a \ 
- “SPEEDO \ 
DRIVEN GEAR 


50 


SPEEDO DRIVEN GEAR OIL SEAL 
SPEEDO DRIVEN GEAR 
SHAFT OIL SEAL 
OIL SEAL 


RETAINING RING 


Figure 5-240 
a. Disassembly 


1. Remove speedo driven gear. 
See Figure 5-240. 


2. Examine speedo driven gear 
oil seal, If nicked, torn or worn 
remove seal. See Figure 5-240. 


3. Examine speedo driven gear 
shaft oil seal. If nicked, torn or 
worn remove seal, 
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b. Reassembly 


1. Install speedo driven gear 
shaft oil seal with lip of seal 
pointing toward rear of speedo 
gear sleeve, Install oil seal re- 
taining ring. 


2. Install speedo driven gear oil 
seal. See Figure 5-240. 


3. Install speedo driven gear. 


5-21 DISASSEMBLY, 
INSPECTION AND 
REASSEMBLY OF 
GOVERNOR 


a. Disassembly 


L_ GOVERNOR 
WEIGHT PIN 
SIDE CUTTERS 


Figure 5-24] 
1. With side cutters remove 
governor weight pins. See Fig- 


ure 5-241. 


Figure 5-242 


2. Remove governor weight pins. 
See Figure 5-242. : 


GOVERNOR » 
THRUST CAP 


Figure 5-243 


3. Remove governor thrust cap. 


See Figure 5-243, 


PRIMARY & SECONDARY 
GOVERNOR WEIGHT ASSEMBLIES 


Figure 5-244 


4. Remove both sets of primary 
and secondary governor weight 
assemblies, Separate primary 
and secondary weights, governor 
weight spring will fall free. See 
Figure 5-244, 


DRIVE GEAR AND 


ge le ASSEMBL 


Figure 5-245 


5. Remove governor valve from 
drive gear and sleeve assembly. 
See Figure 5-245. 
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b. Inspection 


1. Clean all parts in a suitable 
cleaning solvent. 


2. Inspect governor valve for 
nicks or burrs, 


c. Reassembly 


DRIVE GEAR AND 
——, SLEEVE ASSEMBLY 


Figure 5-246 


1, Install governor valve _ into 
drive gear and sleeve assembly. 
See Figure 5-246, 


«© 
Vi PRIMARY 
—— GOVERNOR 


‘a 
GOVERNOR \ WEIGHT 


WEIGHT SPRING 


Figure 5-247 


2. Install governor weight spring 
into primary governor weight. See 
Figure 5-247, 


PRIMARY: 
OVERNOR WEIGHT 


SECONDARY’ 
GOVERNOR WEI! 


Figure 5-248 
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3. Retaining governor weight 
Spring in primary governor 


weight with finger insert second- 
ary governor weight. Repeat Steps 
2 and 3 for other governor weight. 
See Figure 5-248. 


Figure 5-250 


4. Install primary and secondary 
governor weights into drive gear 
and sleeve assembly. See Fig- 
ure 5-250. 


GOVERNOR 
THRUST CAP 


Figure 5-251 


9. Install governor thrust cap. 
See Figure 5-251. 


6. Install governor weight pins. 
See Figure 5-252, 


Figure 5-252 


7. Install NEW governor weight 
pins, Crimp end of pins in a vise. 
See Figure 5-253. 


GOVERNOR 


Figure 5-253 


PLANET CARRIER 
DISASSEMBLY 
INSPECTION, AND 
ASSEMBLY 


5=22 


a. Disassembly 


PLANET PINION 
| SHAFT LOCK 

PLATE SCREW 

& LOCKWASHER 

ASSEMBLY 


Figure 5-255 


1. Remove three (3) planet pinion 
Shaft lock plate screw and lock 
washers. See Figure 5-255. 


| PLANET PINI 
LOCK PLATE 


Figure 5-256 


2. Rotate planet pinion lock plate 
and remove. See Figure 5-256. 


SHORT PLANET 
PINION 


Figure 5-257 


3. Start with the short planet 
pinion first. Insert Brass Drift 
into front of carrier. See Fig- 
ure 5-257, 


SHORT PLANET 
INION 


Figure 5-258 
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4. Remove pinion shaft and pinion 
gear from planet carrier. See 
Figure 5-528. 


NOTE: Remove the other two (2) 
short planet pinion gears in same 
manner as described in Steps 4 


and 5. 


Figure 5-262 


THRUST 
WASHERS 


7. Remove input sun gear. See 


Figure 5-262. 


PINION 
SHAFT 


NEEDLE 
BEARINGS 


Figure 5-260 


INPUT SUN GEA 


1 es efi 
THRUST WASHER “= 


5. Remove needle bearings, and 
thrust washers (2) from the short 
planet pinion gear. See Figure 
5-260. 


Figure 5-263 


8. Remove input sun gear thrust 
washer. See Figure 5-263. 


LONG PLANET 
PINION SHAFT 


Figure 5-264 


Figure 5-261 


9. Insert Brass Drift through long 
planet pinion. Remove the long 
planet pinion shaft. See Figure 
5- 264. 


6. Remove low sun gear needle 
thrust bearing. See Figure 5-261. 


Figure 5-265 
10. Remove front planet pinion 


thrust washer and long planet 
pinion gear. See Figure 5-265. 


THRUST WASHERS 


PINION 
SHAFT 


SPACER 


NEEDLE BEARINGS 


Figure 5-266 


11. Remove needle bearings, 
spacer and two (2) thrust washers 
from the long planet pinion gear. 
See Figure 5-266. 


REAR PLANET 
PINION THRUST 


Figure 5-267 


12. Remove rear planet pinion 
thrust washer. See Figure 5-267. 


13, Check output shaft bushing for 
nicks, severe scoring or wear. If 
bushing replacement is necessary 
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Figure 5-268 
continue as follows: Install 
Bushing Remover J-9534 into 


bushing. Install Slide Hammer 
J-2619 into J-9534, using slide 
hammer remove bushing from 
planet carrier. See Figure 5-268. 


b. Inspection of 
Planet Carrier Parts 


1. Wash all parts in a cleaning 
solvent Air dry all parts, 


2. Check the planet pinion gears 
and input sun gear tooth damage. 


3. Check the planet pinion thrust 
washers and input sun gear thrust 
washer, 


4. Check planet pinion needle 
bearings. If bearings show exces- 
Sive wear, all the needle bearings 
must be replaced. 


9. Check the planet pinion shafts 
closely, if worn replace the worn 
shafts. 


6. Check the output shaft bushing, 
if worn replace. 


c. Reassembly 


1. Using tool J-21424-3 and 
J-8592 press the new bushing in 
until J-21424-3 touches the ma- 
chined surface of the planet car- 
rier assembly. See Figure 5-270. 


OUTPUT SHAFT © 
BUSHING 


Figure 5-270 


2. Install the long planet pinion 
gears first. Install the rear 
planet pinion thrust washer, Oil 
groove must be toward pinion 
gear. See Figure 9-271. 


Figure 5-27] 


3. Install front planet pinion 
thrust washer. Retain thrust 
washer to case with grease, Oil 
grooves on the thrust washer 
must be toward the pinion gears. 
See Figure 5-272. 


FRONT PLANET 
PINION 
THRUST WASHER 


Figure 5-272 


Figure 5-273 


4. Coat inside pinion gear with 
petrolatum. Install Pinion Shaft 
J-21423 into long planet pinion 
gear. Install twenty (20) needle 
bearings, spacer, twenty more 
needle rollers, and two (2) thrust 
washers. See Figure 5-273. Care- 
fully remove pinion shaft. Witha 
twisting motion lock both sets of 
needle rollers in place. See Fig- 
ure 5-273A. 


Figure 5-273-A 


5. Position the long planet pinion 
assembly with the thrust washers 
at each end, in the planet carrier. 
Install the pinion shaft from the 
front of the carrier. As the shaft 
is being pushed in, make certain 
that it picks up the thrust washer. 
Turn the pinion shaft so the 
groove faces the center of the 
planet carrier. See Figure 5-274. 


NOTE: Install the other two (2) 
long planet pinion gears as de- 


scribed in Steps 2- 3-4-5. 
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Figure 5-274 


6. Install the input sun gear 
thrust washer with the oil groove 
facing input sun gear. See Fig- 
ure 9-275. 


NPUT SUN GEAR 
THRUST WASHER “= 


Figure 5-275 


7. Install input sun gear into 
planet carrier. See Figure 5-276. 


PU 
SUN GEAR 


Figure 5-276 


8. Install low sun gear needle 
thrust bearing. See Figure 5-277. 


Figure 5-277 


9. Install the rear planet pinion 
thrust washer. Oil groove must 


be toward pinion gear. See Fig- 
ure 5-278. 
NOTE: The front thrust_washer 


already installed with the long 


planet pinions also is used for 


the short planet pinions as the 
two (2) pinions are paired to- 
gether on one set of thrust 
washers. 


Figure 5-278 


10. Install twenty (20) needle 
bearings, and one thrust washer 
in the pinion gear. See Figure 
9-280. With a twisting motion, 
lock the needle rollers in place. 
See Figure 5- 280A. 


11. Position short planet pinion 
assembly and thrust washers at 
each end of the planet carrier. 
Install pinion shaft from the front 
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THRUST 
WASHERS 


PINION 
SHAFT 


NEEDLE 
BEARINGS 


Figure 5-280 


of planet carrier. As the pinion 
Shaft is being pushed in, make 
certain that it picks up the thrust 
washers. Turn the pinion shaft 
so the groove faces center of 
planet carrier. See Figure 5-281. 


Figure 5-280A 


12. Install planet pinion lock 
plate. Rotate plate so extended 
portions align with slots in planet 
pinion shafts, and three (3) at- 
taching screw holes. See Fig- 
ure 5-282, 
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SHORT PLANET My | 
- PINION GEAR 


Figure 5-28] 


13. Install three (3) planet pinion 
shaft lock plate screw and lock 
washers. See Figure 5-283. 


| PLANET PINION 
SHAFT LOCK 
PLATE SCREW 
& LOCKWASHER 
ASSEMBLY 


Figure 5-283 


2. All moving parts should be 
given a light coating of transmis- 
sion oil before installation. Thrust 
washers may be held in place 
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with petroleum jelly, sparingly 
applied. 


PLANET PINION 


LOCK PLATE 3. Do not take a chance on used 


gaskets and seals - uSe new ones 
to avoid oil leaks. 


4. Use care to avoid making nicks 
or burrs on parts, particularly at 
bearing surfaces and surfaces 
where gaskets are used, 


o. It is extremely important to 
tighten all parts evenly and in 
proper sequence, to avoid distor- 
tion of parts and leakage at 
gaskets and other joints. Use a 


reliable torque wrench to tighten 


all bolts and nuts to specified 


toruge and_in_ the_ specified 


sequence. 


Figure 5-282 


1. Install case bushing, make 
certain split on bushing is oppo- 


3-23 ASSEMBLY OF site notch in case. See Figure 
TRANSMISSION 5-284. 
FROM 
MAJOR PARTS 
AND UNITS 


a. General Instructions 


1. Before starting to assemble 
the transmission make certain 
that all parts are absolutely clean. 
Keep hands and tools clean to 
avoid getting dirt into assembly. 
If work is stopped before assem- 
bly is completed cover all open- 
ings with clean cloths. 


Figure 5-284 
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b. Installation of Range 
Selector Lever, Shaft and 
Parking Lock Actuator 


PARKING LOC 
“SPRIN | 


— — 
GC ‘Wey Tae 
Lt ‘ mm 


LOCK PAWL a 
=) 


PARKING LOCK\ uN | 
PAWL SHAFT ier 9 
a ‘es . ) 3 


Figure 5-285 


2. Retain parking lock pawl and 
Spring in case with parking lock 
pawl shaft. See Figure 5-285. 


Figure 5-286 


NOTE: Make certain parking 
pawl shaft is bottomed in its bore 
in Case, 


UTER SHAFT 
LEVER 


Figure 5-287 
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3. Install outer shift lever seal 
using J-9738. Make certain lip of 
seal points toward center of case. 
See Figure 5-286. 


4. With a twisting motion insert 
outer range Selector lever into 
case. See Figure 5-287. 


5. Assemble park lock actuator 
assembly to inner park lock and 
range selector. See Figure 5-288. 


INNER PARK LOCK 
AND RANGE 
SELECTOR LEVER 


RETAINER RING. 
~ 


PARK LOCK 
ACTUATOR \ 
ASSEMBLY 


Figure 5-288 


6. Install inner park lock and 
range selector assembly to outer 
range selector lever. Install nut 
on range Selector lever. See Fig- 
ure 5-290. 


OUTER RANGE | 
ELECTOR LEVER 


a 


\\- WAL INNER PARK 
=LOCK AND RANGE > 
SELECTOR ASSEMBLY 


Figure 5-290 


NOTE: Make certain longest end 
On range selector lever is to the 


bottom of transmission. 


OUTER RANGE 
SELECTOR LEVER 


INNER PARK LOCK 
AND RANGE 


Figure 5-291 


7. Slide outer range selector 
lever into case and tighten nut 
using a 9/16" wrench. See Figure 
9-291. 


RANGE SELECTOR 
SHAFT RETAINER 


Figure 5-292 


8. Install range selector shaft re- 
tainer. See Figure 5-292. 


Figure 5-293 


9. Install parking bracket to 
transmission case. Torque bolts 
to 8-12 ft. lbs. torque. See Fig- 
ure 5-293. 


c. Installing Reverse Clutch 


Figure 5-294 


1. Lubricate with transmission 
oil and install reverse clutch pis- 
ton outer seal. See Figure 5-294, 


Figure 5-295 


2. Lubricate with transmission 
oil and install reverse clutch pis- 
ton inner seal. See Figure 5-295. 


Figure 5-296 
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3. With transmission in vertical 
position install the reverse clutch 
piston into case. Tap piston with 


hammer handle to make certain 
piston is seated in case. See Fig- 
ure 5-296. 


Figure 5-297 


4, Install seventeen (17) clutch 
piston return springs. See Figure 
0-297, 


eee 
“PISTON RETURN 
SEAT 


. j 


Figure 5-298 


9. Position piston return seat on 
piston return springs. Place snap 
ring on return seat so that ring 
may be easily installed when seat 
is compressed with tool. See Fig- 
ure 5-298. 


6. Using J-21420-1 and J-21420-2 
compress piston return seat so 
Snap ring may be installed with 
J-5586 Pliers. See Figure 5-300. 


CAUTION: Make certain inner 
edge of seat does not hang up on 


Snap ring groove while being 
compressed. 


REVERSE 
PISTON 


J-21420-2 


J-21420-1 SNAP RING 


Figure 5-300 


7. Install reverse clutch cushion 
Spring. Install the cushion spring 
with the dish down. See Figure 
9- 301. 


Figure 5-30] 


8. Align notches on the steel 
driven plates. Install the steel 
driven plates and lined drive 
plates alternately, beginning with 


Figure 5-302 


a steel driven plate. The notched 
lug on each driven plate goes in 
the 5 o’clock groove in case. See 
Figure 5-302. 


EVERSE CLUTCH 
PRESSURE PLATE 


Figure 5-303 


CAUTION: Steel plates are 


waved and should all face same 
direction. For this reason notches 


are provided to indicate correct 


installation. 


NOTE: Cars equipped with V-6 
engines have 5 driven and 4 drive 
Clutch plates. Cars equipped with 
V-8 engine have 6 driven and 5 
drive clutch plates. 


9. Install reverse clutch pres- 
sure plate with the identification 
mark being installed in the 5 
o’clock groove in case. See Fig- 
ure 5-303, 


Ve SCREWDRIVER 


REVERSE CLUTCH . 
PACK SNAP RI , 


Figure 5-304 


10. Install reverse clutch pack 
snap ring. See Figure 5-304. 


11. Insert feeler gauge between 
any reaction plate and adjacent 
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Figure 5-305 


faced plate. See Figure 5-305. 
Clearance for the reaction plates 
are shown below: 


Three selective plates are re- 
leased for service. These plates 
are identified with one, two or 
three identification marks. Plates 
are graduated in size with one 
identification mark being the 
smallest. The clearance should 
be .020" - .058". 


d. Installing Planetary 
Gear Set 


THRUST BEARING 
RACES 


NEEDLE BEARING 


Figure 5-306 


1. Install thrust bearing race with 
a lip, needle bearing, and a sec- 
ond plain thrust bearing race to 
the rear face of the planetary 
gear set. Retain with grease. See 
Figure 5-306. ; 
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1. Install low servo piston as- 
sembly into case. See Figure 
0-310. 


~~ Wh - | 


REVERSE — 
RING GEAR 


> ~ 


LOW SERVO COVER 
>, OIL SEAL 


Figure 5-307 


2. Install reverse ring gear into 
case. Rock and turn ring gear to 
pick up clutch plate splines. 
See Figure 5-307. 


Figure 5-311] 


2. Install low servo cover oil 
seal. See Figure 5-311. 


Figure 5-308 


3. Install planetary gear set into 
case. See Figure 5-308. 


5-24 INSTALLATION OF 


Figure 5-312 
LOW SERVO 
ASSEMBLY, 3. Install low servo cover to 


LOW BAND. AND case. See Figure 5-312. 


FORWARD CLUTCH 


a. Installation of Low Servo 


Figure 5-313 


4. Compress low servo cover 
with J-21495-1 and install retain- 
ing snap ring. See Figure 5-313. 


Figure 5-310 
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b. Installation of Low Band 


LOW BAND 
ADJUSTING 
SCREW 


Figure 5-314 


1, With transmission in vertical 
position install band adjusting 
screw into case. See Figure 
5-314. 


Figure 5-315 


2. Install low band into case. See 
Figure 5-315. 


LOW BAND STRUT 


‘ o XY ™ _ 
_ 
ANGS ON unk 


BAND APPLY STRUT 


POINT UPWARD 


BAND ADJUSTING 


Figure 5-316 


3. This picture is for illustration 
purposes only. It shows the 
proper positioning of the low band 
apply strut and hand adjusting 
Screw anchor strut. See Figure 
5-316, 


| : ? . 2 
: Xk - ,, ~ 
a?! »< ' “46 ae 


Low BAND Yim 
APPLY STRUT - 


Figure 5-317 


4. Install low band apply strut and 
band adjusting screw strut. After 
both struts have been installed, 
tighten low band adjusting screw 
enough to prevent struts from 
falling out. See Figure 5-317. 


c. Installing the Forward 
Clutch Assembly 


Figure 5-318 


1. Install forward clutch assem- 
bly turning slightly to engage low 
sun gear with planet pinions. See 
Figure 5-318, 


d. Check Forward Clutch to 
Oil Pump Clearance 


1. Attach slide hammer bolt to 
threaded hole in oil pump. With 
flat of hand pump on end of input 
Shaft so all parts are clear back. 
Install dial indicator set on rod 
and ‘‘O”’ dial indicator on end of 
input shaft. Push on end of output 
shaft to move everything forward, 
the reading obtained will be the 


Figure 5-320 


Clearance. There are three se- 
lective thrust washers’ available, 
.099/.095, .081/.077 and .063/.059. 
Select and washer so the clear- 
ance will be between .008"' and 
:051", 


Figure 5-321 


2. Grease and install selective 
fit washer to pump cover hub. 
See Figure 5-321. 


PUMP COVER TO 
CLUTCH DRUM 
OIL SEAL RINGS (2) 


Figure 5-322 


3. Install two (2) pump cover to 
clutch drum oil sealing rings. 
See Figure 5-322. 


5-62 


SERVICE PROCEDURES 


SUPER TURBINE ‘‘300” 


5-25 INSTALLATION OF 
OIL PUMP GUIDE 
PIN, GASKET AND 
OIL PUMP 
ASSEMBLY 


Figure 5-323 


1. Install oil pump to case seal. 
See Figure 5-323. 


Figure 5-324 


2. Install new pump gasket and 
guide pins. See Figure 5-324, 


OIL RINGS (3) 


Figure 5-325 . 


3. Install input shaft oil rings. 
See Figure 5-325. 


Figure 5-326 


4. Coat input shaft oil rings with 
oil and install into oil pump. Then 
install pump into case. Apply a 
thin coat of oil around edge of 
pump. See Figure 5-326. 


Figure 5-327 


o. Remove guide pins and install 
eight (8) retaining bolts (with new 
O-rings under head). See Figure 
5-327. 


Figure 5-328 


6. Torque the eight (8) pump re- 
taining bolts to 16-24 ft. lbs. See 
Figure 5-328. 


5-26 LOW BAND 
ADJUSTMENT 


_ INCH LBS. 
TORQUE WRENCH 


Figure 5-330 


1. Adjust low band by first tight- 
ening adjusting screw to 40 in. 
Ibs. torque. See Figure 5-330. 


Figure 5-331 


2. Back off band adjusting screw 
four (4) turns and lock nut. See 
Figure 5-331. 


-—-ADJUSTING SCREW CAP 


Figure 5-332 
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3. Install adjusting screw. Cap. 
See Figure 5-332. 


5-27 INSTALLATION OF 
SPEEDOMETER 
DRIVING GEAR 


. 13/16” WRENCH 


J-21421-2 


Figure 5-333 


1, With transmission in a hori- 
zontal position install speedom- 
eter driving gear. Place 
transmission in Park range. Us- 
ing tools J-21421-1 and J-21421-2 
drive speedometer driving worm 
gear onto output shaft. Drive gear 
on until J-21421-2 bottoms on 
end of output shaft. When tool 
bottoms speedometer driving gear 
is in proper location. See Figure 
9-333. 


5-28 INSTALLATION OF 
REAR BEARING 
RETAINER BUSHING, 
OIL SEAL, BEARING 
RETAINER AND 
SPEEDO DRIVEN 
GEAR 


a. Installation of Rear 
Bearing Retainer 
Bushing 


1. Using Drive Handle J-8392 and 
Installer J-21424-1 install rear 
bearing reatainer bushing. See 
Figure 5-334, 


REAR BEARING : 
RETAINER | 


Figure 5-334 


b. Installation of Output 
Shaft to Rear Bearing 
Retainer Oil Seal 


rf 


J-21426 


OUTPUT SHAFT 
TO REAR 
BEARING 
RETAINER 
OIL SEAL 


Figure 5-335 


1. Install output shaft to rear 
bearing retainer oil seal using 


REAR BEARING | 
RETAINER OIL 
SEAL 


Figure 5-336 
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Installer J-21426. 
ure 5-335. 


See Fig- 


c. Installation of Rear 
Bearing Retainer 


1. Install rear bearing retainer 
oil seal. See Figure 5-336, 


REAR BEARING 


Figure 5-337. 


2. Install rear bearing retainer 
to case and install four (4) retain-~ 
ing bolts, using a 9/16" socket. 
Torque bolts to 25-35 ft. lbs. 
torque. See Figure 5-337, 


d. Installing Speedometer 
Driven Gear Assembly 


SPEEDOMETER 
DRIVEN GEAR 


Figure 5-338 


1. Install speedo driven gear 
assembly into rear bearing re- 
tainer. See Figure 5-338. 
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SPEEDOMETER DRIVEN | 
“GEAR SLEEVE RETAINER 


Figure 5-339 


2. Install speedometer driven 
gear sleeve retainer. Torque bolt 
to 8-12 ft. lb. torque. 


5-29 INSTALLATION OF 
VALVE BODY 


Figure 5-340 


1. With transmission in_ hori- 
zontal position, install valve body 
to plate gasket. See Figure 5-340. 


VALVE BODY Alen 
PLATE . di 


" on 


ZAN /6 \DENTIFICATION 


Figure 5-341 


2. Install valve body plate. 


NOTE: V/6 valve body plates 
have identification notch. See 


Figure 5-341. 


Figure 5-342 


3. Install manual control valve 
and link into valve body assem- 
bly. See Figure 5-342, 


PARK LOCK AN 
“ews RANGE SELECT 
INNER LEVER 


Figure 5-343 


4. Install manual control valve 


link into park, lock and range 
selector inner lever. See Fig- 
ure 5-343, 


Figure 5-344 
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5, Install eleven (11) valve body 
to case retaining bolts. Torque 
bolts to 8-11 ft. lbs. See Fig- 
ure 5-344, 


STATOR 
CONTROL VALVE 
BODY PLATE 


Figure 5-345 


6. Install the stator control valve 
plate. See Figure 5-345, 


STATOR CONTROL 
> VALVE BODY 


Figure 5-346 


7. Install stator control valve 
body and seven (7) bolts retaining 
the stator control valve body. 
Torque bolts to 8-11 ft. Ibs. 
See Figure 5-346. 


STATOR CONTROL 
VALVE BODY 


Figure 5-347 


8. Install stator control solenoid 
and gasket to stator control valve 
body. Torque bolts to 8-12 ft. lbs. 
See Figure 5-347. 
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Figure 5-348 


9. Before installing spring detent 
assembly note routing of solenoid 
wires, Install spring detent as- 
sembly. Torque bolt to 8-12 
ft. lbs. center spring over detent 
plate. See Figure 5-348. 


SOLENOID 
CONNECTOR 


Figure 5-350 


10. Install solenoid switch into 


case, See Figure 5-350. 


CONNECTOR 
SOLENOID 


SWITCH 
/ 


Figure 5-351 


11. Install solenoid connector to 
solenoid switch. See _ Fig- 
ure 5-351. 


12. Install oil strainer pipe to 
case seal. See Figure 5-352, 


OIL STRAINER 


PIPE TO CASE 
IL SEAL — 


Figure 5-352 


13. Install strainer pipe to trans- 
mission case. See Figure 5-353. 


Figure 5-353 


14. Install oil strainer to oil 
strainer pipe grommet. See Fig- 
ure 9-354. 


OIL STRAINER 
GROMMET 


Figure 5-354 


15. With a turning motion, install 
oil strainer to oil strainer pipe. 
See Figure 5-355. 
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OIL STRAINER 
PIPE 


Ol STRAINER - 


y 


Figure 5-355 


16, Torque oil strainer retaining 
See Fig- 


bolt to 8-12 ft. 
ure 5-356. 


lbs. 


Figure 5-356 


17. Install oil pan gasket and pan. 
See Figure 5-357. 


Figure 5-357 


18. Install fourteen (14) oil pan 
attaching bolts. Torque bolts to 
10-12 ft. lbs. See Figure 5-358. 
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Figure 5-358 


5-30 INSTALLATION OF 
GOVERNOR AND 
VACUUM 
MODULATOR 


a. Installation of Governor 


Figure 5-360 


1. Slide governor into its bore 
in case. Turn governor assembly 
so teeth on governor gear engage 
teeth on output shaft. See Fig- 
ure 5-360. 


2. Install 
cover to case. 
8-12 ft. lbs. 


governor gasket and 
Torque bolts to 
See Figure 5-361. 


Figure 5-361 


b, Installation of Vacuum 
Modulator 


\ FRONT MODULATOR 
VALVE 


Figure 5-362 


1. Slide rear modulator valve into 
front modulator valve then in- 
stall into bore in case. See 
Figure 5-362. 


CASE TO VACUUM 
MODULATOR OIL SEAL 


VACUUM 
MODULATOR 


Figure 5-363 


2. Install case to vacuum modu- 
lator oil seal. Install modulator 
into case. See Figure 5-363. 
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VACUUM 
MODULATOR 


Figure 5-364 


NOTE: V/6 vacuum modulators 
have a brown daub of paint for 
identification. V/8 has no paint 


identification. 


3. Install vacuum modulator re- 
tainer. Install retainer so tang 
points toward vacuum modulator. 
Torque bolt to 8-12 ft. lbs. See 
Figure 5-364. 


5-31 CHECKING | 
CONVERTER 


1. Check converter for leaks as 
follows: 


a. Install tool J-21369 and 
tighten. See Figure 5-365. 


Figure 5-365 
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b. Fill converter with air; 80 psi. 


c, Submerge in water and check 
for leaks. 


2. Check converter end clearance 
as follows: 


a. Install tool J-21371-2 and 
tighten brass nut. See Figure 
5- 366. 


Figure 5-366 


b. Install tool J-21371-3 and 
tighten hex nut. See Figure 5-367. 


Figure 5-367 


c. Install dial indicator set at 0 
aS Shown in Figure 5-368. 


d. Loosen hex nut. When nut is 
fully loosened the reading ob- 
tained on the dial indicator will 
be converter end clearance. If 


Figure 5-368 


clearance is .050"' or over and the 
oil has the appearance of having 
been mixed with aluminum paint, 


replace the converter. See Fig- 
ure 5-368. 
3. Install converter. See Figure 


2.369. 


CONVERTER 


Figure 5-369 


5-32 TROUBLE DIAGNOSIS 
GUIDE 


a. No Drive in Any Selector 
Position; Cannot 
Load Engine 


1. Low oil level. 


2. Clogged oil strainer screen or 
suction pipe loose. 


3. Defective pressure regulator 
valve. 


4. Front pump defective. 


5. Input shaft broken. 


b. Engine Speed Flares on 
Standstill Starts But 
Acceleration Lags 


Low oil level. 
Clogged oil strainer screen. 
Servo piston seal leaking. 


Band facing worn. 


a Pe Ny 


. Low band apply struts disen- 
gaged or broken. 


c. Engine Speed Flares 
on Upshifts 

1. Low oil level. 

2. Improper band adjustment. 

3. Clogged oil strainer screen. 

4 


Forward = clutch 


; partially 
applied. 
0. Forward clutch plates worn. 


6. Forward clutch piston hanging 
up. 


7, Forward clutch drum relief 
ball not sealing. 


8, Vacuum modulator. 


d. Upshifts Harsh 
1. Vacuum modulator line broken 
or disconnected. 


2, Vacuum modulator diaphgram 
leaks. 


3. Vacuum modulator valve stuck. 


e. Closed Throttle (coast) 
Downshift Harsh 

1. Improper low band adjustment. 

2. High engine idle speed. 


3. Downshift 
malfunction. 


timing valve 


4. High main line pressure. 
Check the following: 


a. Vacuum modulator line broken 
or disconnected. 


b. Modulator diaphragm ruptured. 
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c. Sticking pressure regulator 
coast valve, pressure regulator 
valve or vacuum modulator valve. 


f. Clutch Failure 
1. Low’ band adjusting screw 
backed off more than specified. 


2. Improper order of clutch plate 
assembly. 


3. Extended operation with low 
oil level. 


4, Forward clutch drum relief 
ball stuck. 


g. Car Creeps Excessively 
in Drive 


1, Idle speed too high. 


2. Closed throttle stator switch 
improperly adjusted. 


h. Car Creeps in Neutral 


1. Forward clutch or low band 
not released. 


i. No drive in Reverse 


1. Reverse clutch piston stuck. 


2. Reverse clutch plates worn 
out. 


3. Reverse clutch seal leaking 
excessively. 


4, Blocked reverse clutch apply 
orifice. 
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j- Transmission Case and 
Extension Oil Seal 

1, Extension oil seal, 

2. Outer shift lever oil seal. 


3. Speedometer driven gear 
fitting. 
4. Oil cooler pipe connections, 


0. Vacuum modulator assembly 
and case. 


k. Oil forced out of 
Filler Tube 


1, Oil level too high, foaming 
caused by planet carrier running 
in oil. 

2. Water in oil. 


3. Leak in pump suction circuits. 
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J-3289-20  - HOLDING FIXTURE BASE 

\-8763 - HOLDING FIXTURE 

J-21368  - PUMP BODY TO COVER ALIGNMENT BAND 
Hepods - REVERSE CLUTCH SPRING COMPRESSOR 
J-21495  - LOW SERVO COVER REMOVER AND INSTALLER 
}-7004 - SLIDE HAMMER 

J-2619 - SLIDE HAMMER 

}-5586 - SNAP RING PLIERS 

J-9578 - SPEEDO GEAR REMOVER 

J-21371 ~~ CONVERTER END PLAY CHECKING FIXTURE 
J-21361  - CHECK VALVE SEAT REMOVER 

J-21558  - CHECK VALVE SEAT INSTALLER 

J-21547 - + MODULATOR LIMIT VALVE SPRING COMPRESSOR 
J-9534 - PLANET CARRIER BUSHING REMOVER 
J-21421  -- SPEEDO GEAR INSTALLER 

}-8001 - DIAL INDICATOR SET 

J-21366  - CONVERTER HOLDING STRAP 

J -4880 - SNAP RING PLIERS 

J-2590 - FORWARD CLUTCH SPRING COMPRESSOR 
J-9738 - OUTER SHIFT LEVER SEAL INSTALLER 
J-21359 - OIL PUMP SEAL INSTALLER 

J-21426  - ~~ CASE EXTENSION OIL SEAL INSTALLER 
}-8093 - DRIVE HANDLE 

J-21424  - BUSHING SET 

\-BB - FT. LB, TORQUE WRENCH 

J-5853 - IN. LB, TORQUE WRENCH 

J-21369  - CONVERTER PRESSURE CHECK FIXTURE 


Figure 5-371—Special Tool Identification 
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AUTOMATIC TRANSMISSION SPECIFICATION AND OPERATION 
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5-1 AUTOMATIC TRANSMISSION GENERAL SPECIFICATIONS 


a. Transmission Identification Number 


A production identification number is stamped on a metal tag, located in the lower left side of the trans- 
mission case. 


The production code number is located along the bottom of the tag. See Figure 5-1. Since the production 
identification number furnishes the key to construction and interchangeability of parts in each transmis- 
sion, the number should be used when selecting replacement parts as listed in the master parts list. The 
number should always be furnished on product reports, AFA forms, and all correspondence with the factory 
concerning a particular transmission. 


b. General Specifications 


OSG AAC is, vee sues Sh eo Ge ee Sek ee re a ce ee es oe eee ee Ss 22 Pints 
Oil Capacity indicated between Marks on Gauge Rod ...... 1... 2. eee 1 Pint 
OU SpeCiMiea ton asa. fe 35) cag a ne ch Ge Be oO ee oe ee a Automatic Transmission Fluid Type A. Suffix A 
Drain and Refill Mileage and Change Filter Recommendations. ................ 050 088 ees 24,000 Mi. 
Planetary Gearing: Types .-2..2 eu 92. BRS Ge Be OE ee a Boe eae Be ee GA Ge BS, OE Compound 


Use a reliable torque wrench to tighten the attaching bolts or nuts of the parts listed below. 


NOTE: These specifications are for clean and lubricated threads only. Dry or dirty threads produce 
increased friction which prevents accurate measurement of tightness. 
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Location 


POleNOIG ASS Y 1OlCASe: 4.u, bs & 4s Go ak eee eS Se See ee ee eek wees Be 
Valve-Body to Cases. we. dca se BSG: ee ee & Ae, bo eS. Bd ike oh ee Se Gate Me eG 
PUM Body TOSCOVET 2 8 od, ive, xe oe! oP Ue 1S! She I SD Ge “aces ie ce Bs, & ere ee Gh ee 
Pimp Body 1oCOver 6 ag gs ee ede. Be te SO a ee Se a eh ee 
Pump Assembly €oCase=.: oo. 6. ec de ob de BG ee Se oe 
Rear Servo Cover: 10: ‘Cas@icic «(2 @ & OS we bh Se ee ER Re Bw EE ee SRS 
Governor. Cover 10 CAGE é< ew a ee as oe oe we a we Ce ee eee Be aS 
Parking: Brake. -Bracket 10 Case tis-cs) ta a ie cde BR ah ho A ie ede en Ra Meee ay Bee RLS a ee 


Vacuum Modulator Retainer to Case 


Valve = BOGYy S(O CAS6s kt o ate Yo Shwe ey ae, Ge, We ee a be Be ere ae i ea ee hy SS 


Oil Pan to Case 


5-2 DESCRIPTION AND 
MECHANICAL 


OPERATION 


The Super Turbine Automatic 400 
Transmission, is a fully auto- 
matic unit consisting primarily of 
a 3-element hydraulic torque con- 
verter and a compound planetary 
gear set. Three multiple - disc 
Clutches, two sprag units, and two 
bands provide the friction ele- 
ments required to obtain the de- 
Sired function of the compound 
planetary gear Set. 


The torque converter couples the 
engine to the planetary gears 
through oil and provides hydraulic 
torque multiplication when re- 
quired. The compound planetary 
gear set produces three forward 
Speeds and reverse. 


A hydraulic system pressurized 
by an internal-external type gear 
pump provides the working pres- 
Sure required to operate the fric- 
tion elements and automatic 
controls. 


External control connections to 
transmission are: 


Manual Linkage - To select the 
desired operating range. 


Engine Vacuum - To operate a 
vacuum modulator unit. 


12 Volt Electrical Signal - To 
Operate an electrical detent 
solenoid. 


A vacuum modulator is used to 
automatically sense any change 


ee e 8» e© 8 e© «© #8 8 @ @ @ @ © je© @ 6 je© e@ j.@©  e@ ee @© ®  @© oe e® #® oe 6 


in the torque input to the trans- 
mission. The vacuum modulator 
transmits this signal to the pres- 
sure regulator, which controls 
line pressure, so that all torque 
requirements of the transmission 
are met and smooth shifts are 
obtained at all throttle openings. 


The detent solenoid is activated 
by an electric switch on the car- 
buretor. When the throttle is fully 
open, the switch on the carburetor 
is closed, activating the detent 
solenoid and causing the trans- 
mission to downshift at speeds 
below approximately 70 MPH. 


The selector quadrant has five 
Selector positions: P, R, N, 
D, L. 


P. - Park position positively 
locks the output shaft to the 
transmission case by means ofa 
locking pawl to prevent the vehi- 
cle from rolling either direction. 
This position should be selected 
whenever the driver leaves the 
vehicle. The engine may be 
Started in park position. 


R. - Reverse enables the vehicle 
to be operated in a reverse 
direction. 


N. - Neutral position enables the 
engine to be started and run with- 
out driving the vehicle. 


DR. - Drive position is used for 
all normal forward driving. It 
allows the transmission to auto- 
matically upshift and downshift 
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Thread Torque 
Size Ft. Lbs. 
1/4-20 6-10 
1/4-20 6-10 
5/16-18 15-20 
5/16-18 15-20 
5/16-18 15-20 
5/16-18 15-20 
5/16-18 15-20 
5/16-18 15-20 
5/16-18 15-20 
5/16-18 6-10 
5/16-18 10-13 
3/8-16 20-25 


through the various speeds to 
provide the most desirable en- 
gine-to-rear-wheel ratios. 


L. - Lo range prevents the trans- 
mission from shifting out of first 
gear, and should be used where 
maximum torque multiplication is 
desired, such as pulling a heavy 
load or descending a steep grade. 
Lo range can be selected at any 
vehicle speed, and the transmis- 
Sion will shift to second gear and 
remain in second gear until vehi- 
Cle is reduced to the normal 2-1 
downshift speed. 


a. Neutral—Engine Running 


In neutral, all clutches and bands 
are released; therefore no power 
is transmitted from the torque 
converter turbine to the planetary 
gear train and output shaft. 


b. Low Range—First Speed 


With the selector lever in Drive 
Range, the forward clutch is 
applied. This delivers turbine 
torque to the mainshaft and turns 
the rear internal gear in a clock- 
wise direction. (Converter torque 
ratio = 2.:1.) 


Clockwise motion of the rear in- 
ternal gear causes the rear pin- 
ions to turn clockwise to drive 
the sun gear counter-clockwise. 
In turn, the sun gear drives the 
front pinions clockwise, thus 
turning the front internal gear, 
output carrier, and output shaft 
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clockwise in a reduction ratio of 
2.4815:1. The reaction of the front 
pinions against the front internal 
gear is taken by the reaction 
carrier and sprag assembly to 
the transmission case. (Maximum 
torque multiplication at stall = 
4.963:1) 


Downshill braking is provided in 
Lo range by applying the rear 
band as this prevents the reaction 
carrier from overrunning on the 
sprag. See Figure 5-200. 


c. Low Range—Second Speed 


In second speed, the intermediate 
clutch is applied to allow the 
intermedjate sprag to hold the 
sun gear against counterclockwise 
rotation. Turbine torque through 
the forward clutch is now applied 
through the mainshaft to the rear 
internal gear in a clockwise 
direction. 


Clockwise rotation of the rear 
internal gear turns the rear pin- 
ions clockwise against the sta- 
tionary sun gear. This causes 
the output carrier and output shaft 
to turn clockwise in a reduction 
ratio of 1.4815:1. 


In second speed, overrun braking 
is provided by the front band as 
it holds the sun gear fixed. With- 
out the band applied, the sun gear 
would overrun the intermediate 
Sprag. See Figure 5-201. 


d. Drive Range—Third Speed 


In direct drive, both the forward 
clutch and direct clutch are ap- 
plied to connect the mainshaft and 
Sun gear shaft to the converter 
turbine. Turbine torque is then 
Split; a portion being directed 
through the mainshaft to the rear 
internal gear, and the remainder 
through the sun gear shaft to the 
sun gear. This causes the plane- 
tary gear set to react against 
each other and turn as one unit 
in direct drive or a ratio of 1:1. 
See Figure 5-203. 
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e. Reverse 


In reverse, the direct clutch is 
applied to direct turbine torque 
to the sun gear shaft and sun gear. 
The rear band is also applied, 
holding the reaction carrier. 


Clockwise torque to the sun gear 
causes the front pinions and front 
internal gear to turn counter- 
clockwise in reduction. The front 
internal gear is connected directly 
to the output shaft, thus providing 
the reverse output gear ratio of 
2.0769:1. The total reverse torque 
multiplication at stall (converter 
and gear ratios) is 4.1538:1. See 
Figure 5-204. 


f. Neutral (Engine Running) 


Whenever the engine is running, 
line pressure is directed to the: 


1. Pressure Regulator Valve 
Converter 

Cooler 

Cooler By-Pass Valve 
Transmission Lubrication 
Lubrication Check Valve 
Manual Valve 

. Detent Valve 

Detent Solenoid 

Vacuum Modulator Valve 
2-3 Shift Valve 


aS St oP ee ee. OOP fk 


Oil flows from the pump to the 
pressure regulator valve which 
regulates the output of the pump 
to line pressure. When the pump 
output exceeds the demand to 
meet line pressure, oil from the 
pressure regulator is directed to 
the converter feed passage to fill 
the converter. Oil from the con- 
verter, termed converter return 
oil, is directed to the transmis- 
sion cooler. Oil returning from 
the cooler is directed to the lube 
system and the cooler by-pass 
valve. The cooler by-pass valve 
permits oil to be fed directly 
from the converter to the lube 
circuit if the cooler becomes re- 


stricted. To insure flow through 
the cooler and converter, lube oil 
is directed to a check valve 
and excessive lube pressure is 
exhausted. 


Line pressure acts on the manual 
valve, detent valve, detent sole- 
noid, and the 2-3 modulator valve. 
Line pressure also acts on the 
modulator. 


SUMMARY 


The converter is filled, the for- 
ward clutch is released. The 
transmission is in Neutral. 


HYDRAULIC 
OPERATION 


5-3 


a. Pressure Control 


The transmission is automatically 
controlled by a hydraulic system. 
Hydraulic pressure is supplied by 
the transmission IX gear type oil 
pump, which is engine driven. 
Main line pressure is controlled 
by a pressure regulator valve 
train located in the pump. This 
regulator controls line pressure 
automatically, in response to a 
pressure signal from a modulator 
valve, in such a way that the 
torque requirements of the trans- 
mission are met and smooth 
shifts are obtained at all throttle 
openings. See Figure 5-205. 


To control line pressure proper- 
ly, a modulator pressure is used 
which varies in the same manner 
as torque input to the transmis- 
Sion. Since the torque input is the 
product of engine torque and con- 
verter ratio, modulator pressure 
must compensate for changes in 
either or both of these. 


To meet these requirements, 
modulator pressure is regulated 
by engine vacuum which is an 
indicator of engine torque and 
carburetor opening, and will de- 
crease with an increase in vehicle 
Speed because convertor torque 
ratio does the same. 
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Figure 5-205—Pump and Pressure 
Regulator Valve 


b. Vacuum Modulator 
Assembly 


The engine vacuum Signal is pro- 
vided by the vacuum modulator, 
which consists of an evacuated 
metal bellows, a diaphragm and 
a spring. These are so arranged 
that when installed the bellows 
applies a force which acts on the 
modulator valve. This force acts 
on the modulator valve so that it 
increases modulator pressure. 
Engine vacuum and the spring 
acts in the opposite direction to 
decrease modulator, or low en- 
gine vacuum, high modulator 
pressure; high engine vacuum, 
and low modulator pressure. See 
Figure 5-206. 


If the diaphragm area were exact- 
ly equal to the bellows area, the 
resulting force would match the 


Figure 5-206—Vacuum Modulator 
Assembl y 
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torque characteristics of the en- 
gine very well. It would be accu- 
rate at any altitude because it 
would depend only on engine vacu- 
um and be unaffected by atmos- 
pheric pressure. In practice, 
however, it has been discovered 
that such a vacuum modulator 
would lower shift points more 
than is desirable at high altitudes. 
This would adversely affect per- 
formance particularly when 
climbing mountains. 


To reduce the effect of altitude 
on shift points, the effective area 
of the diaphragm is made some- 
what larger than that of the bel- 
lows. Atmospheric pressure then 
acts on the resulting differential 
area to reduce modulator 
pressure. 


c. Governor Assembly 


The vehicle speed signal to the 
modulator valve is supplied by 
the transmission governor, which 
is driven by the output shaft. The 
governor consists of two fly- 
weights and a regulator valve. 
Centrifugal force of the flyweights 
is imposed on the regulator valve, 
causing it to regulate a pressure 
Signal that increases with speed. 
See Figure 5-207. 


Centrifugal force is proportional 
to the square of vehicle speed. 
This means that a given change 
in vehicle speed results in a 
Smaller change in governor pres- 
Sure at low speeds than at high 
Speeds. Because of this charac- 
teristic a governor with a single 
weight only is less accurate at 
low speed than at high speed. To 
increase the accuracy of the gov- 
ernor Signal at low speeds, the 
flyweights are so designed that 
their effective mass is greater 
at speeds below approximately 
720 output RPM than it is above 
this speed. 


This is done by dividing each fly- 
weight into two parts and arrang- 
ing them so that the primary 
weights act through preloaded 
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Figure 5-207—Governor Assembly 


Springs on the secondary weights, 
which in turn acts on the valve. 
At approximately 720 RPM the 
centrifugal force on each primary 
weight exceeds the spring force 
and the primary weights move to 
a grounded stop. With the prima- 
ry weights grounded, the force 
on the governor regulator valve 
is equal to the spring forces plus 
the centrifugal force on the sec- 
ondary weights. 


Governor pressure acts on the 
modulator valve to cause modula- 
tor pressure to decrease as vehi- 
Cle speed increases. 


5-4 FUNCTIONS OF 
VALVE AND 
HYDRAULIC 
CONTROL UNITS 


1. Pressure Regulator 


a. Regulates line pressure ac- 
cording to a variable spring force 
which is controlled by modulator 
and reverse pressure. See Figure 
5-208. 


b. Controls the flow of oil that 
charges the torque convertor. 


2. Manual Valve 


Establishes the range of trans- 
mission operation, ie P, R, N, 
DR, LO, as selected by the vehi- 
cle operator through the manual 
selector lever. See Figure 5-210. 
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Figure 5-208—Pressure Regulator 


3. Governor Assembly 


Generates a speed sensitive oil 
pressure that increases with out- 
put shaft or vehicle speed. Gov- 
ernor pressure is used to control 
the shift points and modulator 
pressure regulation. See Figure 
0-211. 


4. Modulator Valve 


Regulates line pressure to modu- 
lator pressure that varies with 
torque to the transmission. See 
Figure 5-212. It senses forces 
created by: 


ee | I 
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Figure 5-210—Manual Valve 


DESCRIPTION & OPERATION 


GOVERNOR ASSEMBLY 


Figure 5-211—Governor Assembly 


a. The vacuum modulator bel- 
lows that increases modulator 
pressure. 


b. Engine vacuum acting on a 
diaphragm to decrease modulator 
pressure. 


c. Governor pressure which is 
generated by the governor assem- 
bly. Governor pressure tends to 
decrease modulator pressure. 


5. 1-2 Shift Valve 


Controls the oil pressure that 
causes the transmission to shift 
from 1-2 or 2-1. Its operation 
is controlled by governor pres- 
sure, detent pressure, modulator 
pressure, Lo pressure and a 
Spring force. See Figure 5-213. 


5 | "| 
La i fe yy = 


ENG. VACUUM 


VACUUM 
MODULATOR ASSEMBLY 


Figure 5-212—Vacuum Modulator 
Valve 
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Figure 5-213—1-2 Shift Valve and 
1-2 Modulator Valve 


6. 1-2 Modulator Valve 


Acts as a buffer to control the 
modulator pressure forces tend- 
ing to keep the 1-2 shift valve in 
the downshift position. See Figure 
9-213. 


7. 2-3 Shift Valve 


Controls the oil pressure that 
causes the transmission to shift 
from 2-3 or 3-2. Its operation 
is controlled by line, modulator, 
intermediate, governor and detent 
pressure as well as a _ spring 
force. See Figure 5-214. 


8. 2-3 Modulator Valve 


Senses modulator pressure to 
apply a variable force propor- 
tional to modulator pressure 


INTERMEDIATE CL. 


Figure 5-214—2-3 Shift Valve and 
2-3 Modulator Valve 
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which tends to hold the 2-3 shift 
valve downshifted. See Figure 
5-214. 


9. 3-2 Valve 


Shuts off modulator pressure 
from acting on the shift valve 
trains after the direct clutch has 
been applied. The valve shifts 
when direct clutch pressure is 26 
psi greater than modulator pres- 
sure. This allows fairly heavy 
throttle operation in third speed 
without downshifting. In third 
speed detent pressure can be di- 
rected to the shift valves to pro- 
vide the downshift forces. See 
Figure 5-215. 


10. 1-2 Accumulator Valve 


Regulates drive oil to a propor- 
tional lesser value, and is used 
in the rear accumulator to com- 
pensate for variations in engine 
torque during the 1-2 shift. De- 
tent pressure and Lo oil cause 
higher pressure to become 
available. 


11. Detent Valve 


Shifts when line oil is exhausted 
at the end of the valve when the 
solenoid is energized. This 
blocks modulator pressure from 
flowing to the 1-2 and 2-3 modu- 
lator valves, and also allows the 
detent regulator valve to regulate. 
See Figure 5-216. 


DIRECT CLUTCH 


Figure 5-215—3-2 Valve 


DETENT VALVE 


Figure 5-216—Detent Valve and 
Detent Regulator Valve 


12. Detent Regulator Valve 


When the detent valve shifts, the 
detent regulator is freed to allow 
drive oil to enter the detent pas- 
Sage and thus becomes regulated 
to a value of 56 psi. Detent pres- 
sure will also flow into the modu- 
lator passage which flows to the 
Shift valves. Lo oil holds the 
detent regulator against line oil 
allowing drive oil to enter the 
modulator and detent passages. 
See Figure 5-516. 


13. Rear Servo and Accumulator 
Assembly 


The rear servo and accumulator 
assembly serves a three fold 
function, namely: 


REAR SERVO 


Figure 5-217 
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Figure 5-218 


a. The large reverse band apply 
piston provides the band apply 
force to hold the rear band in 
reverse. See Figure 5-217. 


b. The accumulator piston pro- 
vides the band apply force for 
over-run band apply in lo range 
first speed. See Figure 5-218. 


c. The accumulator piston in con- 
junction with 1-2 accumulator oil 
provides the accumulator function 
for intermediate clutch apply. 
During the stroke of the accumu- 
lator piston a quantity of inter- 
mediate clutch oil is allowed to 
bleed to exhaust through the ori- 
fice in the accumulator to func- 
tionally appear as though it could 
absorb a larger volume. See Fig- 
ure 5-220. 


Figure 5-220 
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FRONT SERVO 


Figure 5-22] 


14. Front Servo 


The front servo serves two 
functions: 


a. Intermediate clutch oil applies 
the front servo to apply the front 
band in second gear. See Figure 
o-221. 


b. During a 2-3 shift, direct 
clutch oil releases the front band 
and utilizes the servo aS an ac- 
cumulator for direct clutch apply. 
See Figure 5-222. 


FRONT SERVO 


Figure 5-222 


5-5 HYDRAULIC 


OPERATION 


a. Drive Range—First Gear 


Moving the selector lever to the 
Drive position, the manual valve 
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is repositioned to allow line pres- 
Sure to enter the Drive circuit. 
Drive oil then flows to the fol- 
lowing: See Figure 5-223. 


1. Forward Clutch 
1-2 Shift Valve 
Governor 


1-2 Accumulator Valve 


or ee ge 


Detent Regulator Valve 


Drive oil is directed to the for- 
ward clutch where it acts on two 
areas of the clutch piston to apply 
the forward clutch. The first, or 
Smaller area of the piston, is fed 
through an unrestricted passage. 


The larger area is fed through 


a restricting orifice to insure a 
smooth shift from Neutral to 
Drive. 


Drive oil is regulated to a vari- 
able pressure by the governor. 
This pressure, termed governor 
oil, increases with vehicle speed 
and acts against the ends of the 
1-2 and 2-3 shift valves and the 
modulator valve. 


Drive oil to the 1-2 accumulator 
valve is regulated to a pressure 
called 1-2 accumulator oil, which 
is directed between the reverse 
piston and the accumulator piston 
of the rear servo. Oil from the 
1-2 accumulator strokes the ac- 
cumulator piston against its 
spring. 


b. Drive Range—Second Gear 


As both vehicle speed and gover- 
nor pressure increase, the force 
of governor oil acting on the 1-2 
shift valve will overcome the 
force of the 1-2 shift valve spring 
and the modulator oil pressure. 
This allows the 1-2 shift valve to 
open, permitting drive oil to enter 
the intermediate clutch. Oil in 
this passage is termed intermedi- 
ate clutch oil. See Figure 5-224. 


Intermediate clutch oil from the 
1-2 shift valve is directed to: 


1. Intermediate Clutch 


2. Rear Servo 


3. Front Servo 


4. 2-3 Shift Valve (To be used on 
the 2-3 shift) 


Intermediate clutch oil from the 
1-2 shift valve seats a one way 
check ball and flows through an 
orifice to the intermediate clutch 
piston to apply the intermediate 
clutch. At the same time, inter- 
mediate clutch oil plus the ac- 
cumulator spring, strokes the 
accumulator piston of the rear 
servo against the 1-2 accumulator 
oil for a smooth clutch apply. 
Intermediate clutch oil seats a 
second one way check ball and 
flows to the front servo through 
an orifice to apply the front band. 
Front band application occurs 
only after the intermediate clutch 
is fully applied, due to location 
of the second orifice and the 
strength of the front servo spring. 
The oil that is applying the band 
is also directed to the 2-3 shift 
valve and will cancel the effect 
of line oil on the 2-3 modulator 
valve after the band is applied. 


c. Third Gear 


As vehicle speed and governor 
pressure increase, the force of 
governor oil acting on the 2-3 
shift valve overcomes the force 
of the 2-3 shift valve spring and 
modulator oil. This allows the 
2-3 shift valve to move, feeding 
intermediate clutch oil to the di- 
rect clutch passage. This oil is 
now termed direct clutch oil. See 
Figure 5-225. 


From the 2-3 shift valve, direct 
clutch oil is directed to: 


1. Direct Clutch 
2. Front Servo 
3. 3-2 Valve 


Direct clutch oil from the 2-3 
shift valve flows past a one way 
check valve to the small inner 
area of the direct clutch piston 
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to apply the direct clutch. Simul- 
taneously, direct clutch oil is fed 
to the front servo to release the 
band. 


The pressure of the direct clutch 
oil, combined with the front servo 
spring, moves the front servo 
piston against the intermediate 
clutch oil pressure. The front 
servo releases the band and acts 
aS an accumulator for a smooth 
direct clutch apply. 


Direct clutch oil is also supplied 
to the 3-2 valve to move the 3-2 
valve against its spring and mod- 
ulator pressure when modulator 
pressure is below 94 psi. This 
cuts off modulator oil to the 1-2 
and 2-3 modulator valves and 
allows the transmission to utilize 
the torque multiplying character- 
istics of the converter without 
downshifting. 


When modulator pressure is 
above 94 psi, the 3-2 valve will 
move against direct clutch oil and 
allow modulator oil to act on the 
2-3 and 1-2 shift valves. 


SUMMARY 


The forward, intermediate, and 
direct clutches are applied. The 
transmission is in Third Gear 
(Direct Drive). 


d. Reverse 


When the selector lever is moved 
to the reverse position, the manu- 
al valve is repositioned to allow 
line pressure to enter the reverse 
Circuit. Reverse oil then flows to 
the following components: See 
Figure 5-226. 


1. Direct Clutch 

2. 2-3 Shift Valve 

3. Rear Servo 

4. Pressure Boost Valve 


Reverse oil from the manual 
valve flows to the large area of 
the direct clutch piston and to the 
2-3 shift valve. From the 2-3 
shift valve, it enters the direct 
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clutch passage and is directed to 
the small area of the direct clutch 
piston to apply direct clutch. 


Reverse oil flows to the rear 
servo and acts on the reverse 
piston to apply the rear band. 
Reverse oil also acts on the pres- 
sure boost valve to boost line 
pressure. 


SUMMARY 


The direct clutch and the rear 
band are applied. The transmis- 
sion is in Reverse. 


e. Detent Downshifts 


While operating at speeds below 
approximately 70 miles per hour, 
a forced or detent 3-2 downshift 
is possible by depressing the ac- 
celerator fully. This engages an 
electrically - operated switch at 
the carburetor and actuates the 
detent solenoid. The detent sole- 
noid opens an orifice that allows 
line oil at the detent valve to be 
exhausted, thus permitting the 
detent regulator valve to operate. 
Line oil acting on the detent valve 
and solenoid is supplied by a 
smaller orifice. This orifice will 
insure stable line pressure 
throughout the system. 


Drive oil on the detent regulator 
valve is then regulated to a pres- 
sure of approximately 56 psi and 
Called detent oil. Detent oil is 
routed into the modulator passage 
to the 1-2 and 2-3 modulator 
valves and to the 1-2 and 2-3 
shift valves. Below approximately 
70 mph, the 2-3 shift valve will 
close, allowing the transmission 
to shift to second gear. 


A detent 2-1 downshift can also 
be accomplished at approximately 
20 MPH by pressing the accelera- 
tor through detent, the pressure 
of the detent oil on the 1-2 shift 
and 1-2 modulator valve will fur- 
ther downshift the transmission 
to first gear. 


To insure a firm 1-2  upshift 
under detent conditions, detent oil 


is directed to the 1-2 accumulator 
valve to increase 1-2 accumulator 
oil pressure acting on the rear 
servo accumulator piston. 


f. Low Range—First Gear 
(Valves in First Gear Position) 


Maximum downhill braking can be 
attained at speeds below 20 MPH 
with the selector lever in Lo 
position as this directs Lo oil 
from the manual valve to the fol- 
lowing areas: 


1. 1-2 Shift Valve 
2. Rear Servo 
3. 1-2 Accumulator Valve 


4, Detent Regulator Valve and 
Spacer 


Lo oil to the 1-2 shift valve 
assists governor oil to hold the 
1-2 shift valve in the upshifted 
position. This prevents the trans- 
mission from downshifting to first 
gear until the vehicle is slowed to 
approximately 20 MPH. 


Lo oil flows past a ball check to 
the apply side of the rear servo 
piston and through the 1-2 ac- 
cumulator valve to raise the 1-2 
accumulator oil to line pressure. 
With line pressure on both sides 
of the rear servo piston, the ac- 
cumulator piston will apply the 
band. 


Lo oil acts on both the detent 
regulator valve and spacer. Com- 
bined with the detent spring, Lo 
oil holds the detent valve against 
line oil acting on the detent valve, 
causing drive oil to flow through 
the detent regulator valve into the 
detent and modulator passages. 
This increases line, detent, and 
modulator oil pressures to 150 
psi. Modulator oil at line pres- 
sure acting on the 1-2 modulator 
valve overcomes both Lo and gov- 
ernor oil on the 1-2 shift valve at 
any vehicle speed below 20 MPH 
and the transmission will shift to 
first gear. 


With the transmission in first 
gear-Lo range, the transmission 
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cannot upshift to second gear re- 
gardless of vehicle or engine 
speed. 


SUMMARY 


The forward clutch and rear band 
are applied. The transmission is 
in First Gear - Lo Range. 


g. Low Range—Second Gear 
(Valves in Second Gear Position) 


A 3-2 downshift for downhill 
braking can be accomplished by 
moving the selector lever to Lo 
position. When the selector lever 
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is moved to Lo position, Lo oil 
from the manual valve is directed 
to the following components: 


1. Detent Regulator Valve and 
Spacer 


2. 1-2 Shift Valve 
3. Rear Servo 
4, 1-2 Accumulator Valve 


lo oil from the manual valve 
flows to the detent regulator valve 
and spacer to hold the valve train 
against line pressure. Drive oil 
then flows through the detent reg- 
ulator valve into the detent and 


modulator passages to increase 
line, detent, and modulator oil 
pressures to 150 psi. This higher 
pressure of the detent and modu- 
lator oil on the 2-3 shift valve 
will force the transmission to 
downshift to second gear, regard- 
less of vehicle speed. 


Lo oil is also directed to the rear 
servo and the 1-2 accumulator 
valve to boost 1-2 accumulator 
oil in the rear servo to 150 psi. 


To keep the 1-2 shift valve up- 
shifted until approximately 20 
MPH, Lo oil is also supplied to 
the 1-2 shift valve. 
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SECTION 5-B 
AUTOMATIC TRANSMISSION ADJUSTMENT ON CAR 
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SECTION 5-C 


AUTOMATIC TRANSMISSION REMOVAL & INSTALLATION 


Paragraph 


3-7 


5-7 TRANSMISSION 
ASSEMBLY—REMOVAL 
AND INSTALLATION 


a. Removal 


1. Raise car and provide sup- 
port for front and rear of car. 


2. Disconnect front exhaust pipe 
bolts at the exhaust manifold and 
at the connection of the inter- 
mediate exhaust pipe location 
(single exhaust only). On dual 
exhaust the exhaust pipes need not 
be removed. 


3. Disconnect propeller shaft or 
rear companion flange, mark 
flange and shaft so parts may be 
reassembled in same relative 
position. Support shaft up out of 
the way to prevent damage to 
center joint caused by weight of 
Shaft. 


4. Place suitable jack under 
transmission and fasten trans- 
mission securely to jack. 


5. Remove vacuum line to vacuum 
modulator hose from vacuum 
modulator. 


6. Loosen cooler line bolts and 
separate cooler lines from 
transmission. 


7. Remove transmission mount- 
ing pad to cross member bolts. 


8. Remove transmission cross 
member support to frame rail 
bolts. Remove cross member. 


CONTENTS OF SECTION 5-C 


Subject 


Automatic Transmission 
Removal and Installation 


9. Disconnect speedometer cable. 


10. Loosen shift linkage adjusting 
Swivel clamp nut. Remove cotter 
key, spring, and washer attaching 
equalizer to outer range selector 
lever. Remove equalizer. 


11. Disconnect transmission fill- 
er pipe at engine. Remove filler 
pipe from transmission. 


12. Support engine at oil pan. 


13. Remove transmission fly- 
wheel cover pan to case tapping 
screws. Remove flywheel cover 
pan. 


14. Mark flywheel and converter 
pump for reassembly in same 
position, and remove three con- 
verter pump to flywheel bolts. 


15. Remove transmission case to 
engine block bolts. 


16. Move transmission rearward 
to provide clearance between con- 
verter pump and crankshaft. In- 
stall Tool J-21366 to retain 
converter. Lower transmission 
and move to bench. 


b. Installation 

1. Assemble transmission to 
suitable transmission jack and 
raise transmission into position. 
Rotate converter to permit cou- 
pling of flywheel and converter 
with original relationship. 


2. Install transmission case to 
engine block bolts. Torque to 
30-40 ft. lbs. Do not overtighten. 
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3. Install flywheel to converter 
pump bolts. Torque to 30-40 
ft. lbs. 


4. Install transmission cross 
member support. Install mounting 
pad to cross member. 


5. Remove transmission jack and 
engine support. 


6. Install transmission flywheel 
cover pan with tapping screws. 


7. Install transmission filler pipe 
using a new ‘‘O’’ ring. 

8. Reconnect speedometer cable. 
9. Install propeller shaft. Con- 


nect propeller shaft to pinion 
flange. 


10. Reinstall front exhaust 
crossover pipe. 


11. Install oil cooler lines to 
transmission. 


12. Install vacuum line to vacu- 
um modulator. 


13. Fill transmission with oil as 
follows: 


a. Add 4 pints of oil. 


b. Start engine in neutral. DO 
NOT RACE ENGINE. Move 
manual control lever through each 
range. 


c. Check oil level, adjust oil 
level to full mark on dipstick. 
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SECTION 5-D 
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TRANSMISSION DISASSEMBLY AND REASSEMBLY 


CONTENTS OF SECTION 5-D 


Paragraph Subject Paae 
9-8 Disassembly of Major Units... . 0-94 
9-9 Removal of Governor, Speedometer 

Driven Gear, Pan, Strainer, and 

Intake Pipe. 4 6 «4% % = & w « & x 9-95 
5-10 Removal of Control Valve Assembly, 

Governor Pipes and Detent 

Sprine Assembly ......... 5-96 
5-11 Removal of Rear Servo, Solenoid 

Connector, Valve Body Spacer, 

Gasket, Front Servo, Manual De- 

tent and Park Linkage. ..... 5-96 
9-12 Removal of Rear Oil Seal and 

Extension Housing ....... . 5-98 
5-13 Removal of Oil Pump. ....... 5-98 
5-14 Disassembly of Gear Unit Assembly 5-101 
5-15 Governor Assembly. ........ 5-102 
5-16 Front Servo Disassembly, Inspection 

and Reassembly.......... 5-103 
5-17 Rear Servo Disassembly, Inspection 

and Reassembly. ......... 5-103 
0-18 Control Valve Assembly Disassembly, 

Inspection and Reassembly. .. . 5-104 
5-19 Oil Pump Disassembly, Inspection 

and Reassembly of Oil Pump 59-106 
5-20 Forward Clutch Disassembly, In- 

spection and Reassembly 5-109 
9-21 Direct Clutch and Intermediate 

Sprag Disassembly, Inspection 

and Reassembly.......... 9-112 

5-8 DISASSEMBLY OF 4, Remove 


MAJOR UNITS 


1. With transmission in cradle on 
portable jack, remove J-21366, 
remove the converter assembly, 
by pulling struignt out. 


NOTE: The convertor contains 
a large amount of oil. 


2. Install holding Fixture J-8763 
on the transmission so that the 
modulator assembly will be lo- 
cated on the side of the holding 
fixture that is nearest the bench. 


3. Install fixture and transmis- 
sion into holding Tool Base, 
J- 3289-20, with bottom pan facing 
up. See Figure 5-500. 


Figure 5-501. 


Paragraph 


9-22 


modulator assembly 
attaching screw and retainer. See 


Figure 5-500 


Subject 


Center Support and Intermediate 
Clutch Disassembly, Inspection 
and Reassembly.......... 

Inspection of Reaction Carrier, Rear 
Sprag and Output Carrier 
Assemblies ............ 

Pinion Replacement Procedure 
Reaction and Output Carrier 
Assemblies ............ 

Inspection of Output Shaft 

Assembly of Rear Unit 

Assembly of Units Into Trans- 
mission Case........... 

Rear Extension Housing 
Assembly ............. 

Install Manual Linkage. ...... 

Installation of Check Balls, Front 
Servo, Gaskets, Spacer and 
BOlENOIG « «64-4 A.o 6 @ dw & & 4 

Installation of Rear Servo Assembly 

Installation of Control Valve 
Assembly and Governor Pipes . . 

Installation of Strainer and Intake 
Pipe < ¢ 64.4 43s hee 6% Se OA 

Installation of Modulator Valve 
and Vacuum Modulator 

Installation of Governor Assembly . 

Installation of Speedometer Driven 
Gear Assembly.......... 


5. Remove 


Figure 5-502. 


Figure 5-501 
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o-117 


0-118 
o-LI9 
9-120 
9-122 
9-126 
9-126 
0-126 
0-127 
0-128 
9-128 


5-129 
5-129 


9-129 


modulator assembly 
and ‘‘O’’ ring seal from case. See 
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VACUUM MODULATOR 


Figure 5-502 


6. Remove modulator valve from 
transmission case. 


5-9 REMOVAL OF 
GOVERNOR SPEEDO- 
METER DRIVEN, GEAR, 
PAN, STRAINER AND 
INTAKE PIPE 


NOTE: The following operations 
can be performed with transmis- 
sion in Car. 


1. Remove attaching screws, gov- 
ernor cover and gasket. See Fig- 
ure 5-503. 


2. Withdraw governor assembly 
from case. 


3. Remove the speedometer 
driven gear attaching screw and 
retainer. See Figure 5-505. 


Figure 5-503 


COVER GASKET __ 


GOVERNOR 
COVER 


Figure 5-505 


Figure 5-506. 


| 
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~ GOVERNOR 
ASSEMBLY 


4. Withdraw speedometer driven 
gear assembly from Case. 


"SPEEDOMETER DRIVEN i ul 


= GEAR ASSEMBLY 
: , —— 


j 


Figure 5-506 


See 
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0. Remove bottom pan attaching 
screws. See Figure 5-507. 


J-3289-20 


Figure 5-507 


6. Remove bottom pan and gasket. 
See Figure 5-508. 


REAR SERVO COVER CONTROL VALVE 


ASSEMBLY 


BOLT WITH WASHER 


STRAINER 
ASSEMBLY 


Figure 5-508 
7. Remove the pump intake pipe 
and strainer assembly. See Fig- 
ure 5-910. 


~ STRAINER & INTAKE 
PIPE ASSEMBLY 


Figure 5-510 
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8. Remove the intake pipe to case 
“‘O’’ ring seal. 


5-10 REMOVAL OF 
CONTROL VALVE 
ASSEMBLY, 
GOVERNOR PIPES 
AND DETENT 
SPRING ASSEMBLY 


NOTE: The following operations 
can be performed with transmis- 
sion in Car. 


1. Remove the control valve body 
attaching screws and detent roller 
and spring assembly. See Figure 
o-oll. 


Figure 5-51] 
NOTE: 
attaching screws. 


2. Remove the control valve body 
assembly and governor pipes. See 
Figure 5-512. 


CONTROL VALVE 
ASSEMBLY 


+, *\ a 
AN MANUAL VALVE fg 


A 
> 


Figure 5-512 


Do not remove solenoid 


NOTE: Do not allow manual 
valve to fall out of control valve 


assembly. 


3. Remove the governor pipes 
from control valve assembly. See 


Figure 5-513. 


Figure 5-513 


4. Remove the control valve as- 
sembly to spacer gasket. See 
Figure 5-514. 


Figure 5-514 


5-11 REMOVAL OF REAR 
SERVO, SOLENOID, 
CONNECTOR, VALVE 
BODY SPACER, 
GASKET, FRONT 
SERVO, MANUAL 
DETENT AND PARK 
LINKAGE 


1. Remove the rear servo cover 
attaching screws, the servo cover 
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and gasket. (Discard gasket). See 
Figure 5-515. 


REAR SERVO COVER 


REAR SERVO GASKET 


a 


Figure 5-515 


2. Remove the rear servo as- 
sembly from the case. See Figure 
0-016. 


REAR SERVO ASSEMBLY 


Figure 5-516 


3. Remove the servo accumulator 
Springs. See Figure 5-517. 


SERVO SPRING & 
RETAINER ASSEMBLY 


REAR ACCUMULATOR SPRING 


= 


Figure 5-517 
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7. Remove the control valve as- 
Sembly spacer plate and gasket. 
See Figure 5-522. 


4. Disconnect solenoid lead from 
connector terminal. 
5-518. 


See Figure 
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Figure 5-518 
5. Compress fingers on connector 
and withdraw connector and ‘‘O’’ 
ring seal. See Figure 5-520. 


Figure 5-522 
8. Remove four (4) check balls 
from cored passages in transmis- 
sion case. See Figure 5-523. 


SOLENOID CONNECTOR 
WITH “OO” RING SEAL 


Figure 5-520 
6. Remove the solenoid attaching 
Screws, solenoid assembly and 
gasket. See Figure 5-521. 


Figure 5-523 
9. Remove the front 
assembly. 


servo 


SOLENOID ASSEMBLY 


Figure 5-521 Figure 5-524 


10. Unthread the jam nut holding 
detent lever to manual shaft. See 
Figure 5-524. 


LEVER AND 
ACTUATOR ASSEMBLY ~\ 


“7 ~ 


MANUAL LEVER AND 
SHAFT ASSEMBLY 


Figure 5-525 


11. Remove the detent lever from 
the manual shaft. See Figure 
5-525. 


Figure 5-526 


12. Remove the manual shaft 


from case. 


NOTE: If necessary to replace, 
pry the manual shaft seal out of 


case. See Figure 5-526. 


CAUTION: Do not lose the jam 
nut as it becomes free from the 


manual shaft. 


13. Remove parking actuator rod 
and detent lever assembly. 
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14. If necessary, remove the de- 
tent lever retaining ‘‘E’’ ring and 
detent lever. See Figure 5-527. 


/ 


PARKING BRAKE 
ACTUATOR ASSEMBLY \ 


i 
it 
: 


“E” RING “At 


Figure 5-527 
15. Remove attaching screws and 
parking bracket. See Figure 
0-228. 


ATTACHING SCREWS 


Figure 5-528 
16. Remove parking pawl return 
Spring. See Figure 5-529. 


Figure 5-529 
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17. Remove parking pawl shaft 
retainer. See Figure 5-530. 


- PARKING BRAKE SHAFTS za 


Figure 5-530 


18. Remove parking pawl shaft, 


‘“‘O’’ ring seal and parking pawl. 
See Figure 5-531. 


SHAFT WITH "O" RING SEAL 


Figure 5-531 


5-12 REMOVAL OF REAR 
OIL SEAL AND 
EXTENSION 


HOUSING 


1. If necessary to replace, pry 
the rear oil seal from the exten- 
sion housing. See Figure 5-532. 


2. Remove extension housing to 
case attaching bolts. See Figure 
5-533. 


3. Remove the extension housing 
and extension housing to case 
seal. See Figure 5-534. 
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REAR SEAL 


Figure 5-532 


> CASE 
.— EXTENSION 


Figure 5-534 


5-13 REMOVAL OF 
OIL PUMP 


1. If necessary to replace, pry 
front seal from pump, See Fig- 
ure 5-535. 
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Figure 5-535 


2. Remove the pump attaching 


bolts. See Figure 5-536 


Figure 5-536 


3. Install 5/16-18 threaded slide 
hammers, J-7004 or J-6125, into 
bolt holes in the pump body and 
remove. See Figure 5-537 pump 
assembly from case. (See illus- 
tration for location of threaded 
holes.) 


Figure 5-537 
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4. Remove and discard pump to 
case seal ring. See Figure 5-538, 


GASKET SEAL RING 


Figure 5-538 


9. Remove the pump to case 
gasket. 


6. Remove turbine shaft from 
transmission. See Figure 5-540. 


Figure 5-542 


10. Remove the front band as- 
sembly. See Figure 5-543. 


Figure 5-540 


7. Remove forward clutch assem- 
bly. See Figure 5-541. 


8. Remove forward clutch hub to 
direct clutch housing bronze 
thrust washer, if it did not come 
out with forward clutch housing 
assembly. 


Figure 5-543 


9, Remove the direct clutch as- 
sembly. See Figure 5-542. 


11. Remove the sun gear Shaft, 
See Figure 5-544. 
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Figure 5-544 


12. Remove the case center sup- 
port to case bolt and center sup- 
port locating screw. See Figure 
5- 544A. 


CENTER SUPPORT BOLT 
=— 


Figure 5-544A 


13. Remove the _ intermediate 
clutch backing plate to case snap 
ring. See Figure 5-545. 


Figure 5-545 


14. Remove the _ intermediate 
clutch backing plate, 3 composi- 
tion, and 3 steel clutch plates. 
See Figure 5-546. 


; ” 
BACKING PLATE 
STEEL se s {3) 


nanecenenrns PLATES (3) 
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Figure 5-546 


15. Remove the center support 
to case retaining snap ring. See 
Figure 5-547. 


Figure 5-547 


16. Remove the entire gear unit 
assembly by lifting with Gear As- 
sembly Installing and Removing 
Tool J-21365 with J-7004 slide 
hammer, See Figure 5-548. 


17. Remove the output shaft to 
case thrust washer from the rear 
of the output shaft or inside the 
case. See Figure 5-550. 
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Figure 5-548 


THRUST WASHER 


Figure 5-550 
18. Place the gear unit assembly 
with output shaft facing down in 
hole in work bench. See Fig- 
ure 5-551. 


Figure 5-551 


19. Remove the rear unit selec- 
tive washer from the transmis- 
sion case. See Figure 5-552. 
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2. Remove the center support to 
reaction carrier bronze thrust 
washer. See Figure 5-555. 


4 


BA SELECTIVE WASHER 


THRUST WASHER 


Figure 5-552 


90. Remove the rear band as- 
sembly. See Figure 5-553. 


Figure 5-555 


3. Remove the center support to 
sun gear races and thrust bear- 
ing. See Figure 5-556. 


NOTE: One of the races may 


have been removed with the cen- 
ter support. 


Figure 5-553 


5-14 DISASSEMBLY OF 
GEAR UNIT 
ASSEMBLY 


1. Remove the case center sup- 
port assembly. See Figure 5-554. 


Figure 5-556 


CASE CENTER 
SUPPORT ASSEMBLY 


4. Remove the reaction carrier 


and sprag assembly. See Fig- 
ure 5-507. 
9. Remove sun gear. See Fig- 
ure 9-558. 
6. Remove reaction carrier to 


output carrier thrust washer. See 
Figure 5-560. 


Figure 5-554 
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Figure 5-560 


7. Turn assembly over and place 
mainshaft in hole in work bench. 
See Figure 5-561. 


8. Remove output shaft to rear 
carrier Snap ring. See Fig- 
ure 5-962. 


5-102 
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Figure 5-562 
9. Remove output shaft. 


NOTE: If replacement of the 


drive speedo gear is necessary 
remove in the following manner. 
a. Install Speedo Gear Removing 
Tool, J-21427 and J-9578, on out- 
put shaft and remove drive speedo 
gear. See Figure 5-563. 


Figure 5-563 - 


b. Install new speedo drive and 
drive to approximately 5.6" using 
See Figure 5-564. 


tool, J-5154. 


Figure 5-564 


10. Remove output shaft to rear 
internal gear thrust bearing and 
two (2) races. See Figure 5-565. 


O.D. FLANGED 
RACE 


THRUST 
BEARING 


‘Ha 


|.D. FLANGED | 
RACE 


Figure 5-565 


11. Remove rear internal gear 
and mainshaft. See Figure 5-566. 


REAR 
INTERNAL 
GEAR 


MAINSHAFT 


Figure 5-566 


12. Remove the rear _ internal 
gear to sun gear thrust bearing 
and two (2) races. See Fig- 
ure 5-567. 


O.D. FLANGED RACE 


THRUST BEARING 1.D. FLANGED RACE 


Figure 5-567 


13. If necessary, remove the rear 
internal gear to mainshaft snap 
ring to remove mainshaft. See 
Figure 5-568. 


MAINSHAFT 


Figure 5-568 


5-15 GOVERNOR 
ASSEMBLY 


All components of the governor 
assembly, with the exception of 
the driven gear, are of a select 
fit and each assembly is cali- 
brated. Therefore, the governor 
will be serviced as an assembly. 


a. Inspection 

1. Wash governor assembly in 
cleaning solvent, air dry and blow 
out all passages. 
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2. Inspect governor sleeve for 
nicks, burrs, scoring or galling. 


3. Check governor sleeve for free 
operation in bore of transmission 
case, 


4. Inspect governor valve for 
nicks, burrs, scoring or galling. 


5. Check governor valve for free 
operation in bore of governor 
sleeve. 


6. Inspect governor driven gear 
for nicks, burrs or damage. 


7. Check governor driven gear 
for looseness in governor sleeve, 


8. Inspect the governor weight 
springs for distortion or damage. 


9. Check the governor weights for 
free operation in their retainers. 


5-16 FRONT SERVO 
DISASSEMBLY, 
INSPECTION AND 
REASSEMBLY 


a. Disassembly 


1. Place servo assembly in vise 
so that piston and pin tend to 
compress spring. See _ Fig- 
ure 5-570. 


2. Remove piston retaining snap 
ring using J-4880 pliers. 


3. Remove assembly from vise. 


4. Remove front 
Spring and washer. 


servo piston, 


FRONT SERVO ASSEMBLY 


Figure 5-570 
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9. Remove snap ring and spring 
retainer from servo pin. 


6. Remove oil ring from servo 
piston. 


b. Inspection 


1. Inspect servo pin for damaged 
Snap ring groove. See Fig- 
ure 9-971. 


2. Inspect piston for damaged oil 
ring groove, check freedom of 
ring in groove. 


3. Inspect piston for cracks or 
porosity. 


4. Check fit of 
piston. 


servo pin in 


c. Reassembly 


1. Place small end of spring re- 
tainer over tapered end of piston 
pin, 


2. Install retaining snap ring next 
to spring retainer. 
3. Install oil ring on servo piston. 


4. Install washer on piston pin 
end Opposite spring retainer, 


2. Install spring against spring 
retainer, 


6. Install piston, large end over 
spring. 

7. Place assembly in vise, com- 
press piston pin against piston 
and install snap ring. 


OIL SEAL 
RING 


SNAP PISTON 


PISTON 
SPRING 


3-17 REAR SERVO 
DISASSEMBLY, 
INSPECTION AND 
REASSEMBLY 


a. Disassembly 


1. Remove snap ring retaining 
servo piston to band apply pin. 
See Figure 5-572, 


2. Remove servo piston and 
washer from band apply pin. See 
Figure 5-573. 


3. Remove second washer from 
band apply pin. 


4. Remove accumulator piston 
from band apply pin. 


0. Remove thrust washer from 
band apply pin. 


6. Remove oil seal from servo 
piston. 


7. Remove oil ring from accumu- 
lator piston. 


b. Inspection 


1. Inspect freedom of accumu- 
lator ring in piston. 


2. Inspect fit of band apply pin 
in each piston. 


3. Inspect band apply pin for 
scores, cracks, and opening of 
drilled passages. 


PIN SPRING 
RETAINER 


WASHER 


Figure 5-571 
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REAR SERVO 
ASSEMBLY 


RETAINING 
SNAP RING 


Figure 5-572 


4, Inspect accumulator piston for 
open bleed passage. 


5. Inspect band apply pin for 


proper identification as deter- 
mined by pin selection check. 


c. Reassembly 


1. Install 
piston. 


ring on accumulator 


2. Install seal on servo piston. 


3. Install washer with large ID. 
over piston pin. 


4. Install accumulator piston, 
cupped end first, over band apply 
pin. 

9. Install flat washer over band 
apply pin. 

6. Install servo piston, large end 
first, over band apply pin. 


7, Install third washer and snap 
ring. 


5-18 CONTROL VALVE 
ASSEMBLY, 
DISASSEMBLY, 
INSPECTION AND 
REASSEMBLY 


a. Disassembly 


1. Position control valve assem- 
bly with cored face up and servo 
pocket nearest operator. 


SUPER TURBINE ‘‘400”’ 


SNAP 


SERVO OIL SEAL 
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ACCUMULATOR 
WASHER 


REAR BAND 
APPLY PIN 


Figure 5-573 


2. Remove manual valve from 
upper bore. 


3. On the right side, next bore, 
remove the retaining pin, 1-2 
bushing, 1-2 modulator valve and 
1-2 spring. 


4. Remove the 1-2 shift valve. 


>. From the next bore remove 
the retaining pin and 2-3 bushing, 
2-3 modulator valve and 2-3 
spring. 


6. Remove the 2-3 shift valve. 


7. From the next bore remove 
the retaining pin, bore plug, 3-2 
Spring and valve. 


8. At the other end of the assem- 
bly, top bore, remove the retain- 
ing pin and bore plug. 


9, Remove the detent valve, de- 
tent regulator valve, spring and 
spacer. 


10. In the next bore, check the 
operation of the 1-2 accumulator 
valve by moving the valve against 
the spring. 


NOTE: The 1-2 accumulator 
valve is factory adjusted. 


11. If removal is necessary, back 
out adjusting screw EXACTLY 
FOUR TURNS. Remove bore plug, 
spring and 1-2 accumulator valve. 
See Figure 5-575. 


b. Inspection 


1. Inspect all valves for scoring, 
cracks and free movement in 
their respective bores. 


2. Inspect the bushing for cracks, 
scratches or distortion, 


3. Inspect the body for cracks, 
or scored bores. 


Figure 5-575 
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4. Check all springs for distor- 
tion or collapsed coils, 


c. Reassembly 


1. If the 1-2 accumulator valve 
was removed, install in lower 
left bore, small end first. 


2. Install 1-2 accumulator spring. 


3. Install bore plug over spring, 
compress bore plug, and tighten 


adjusting screw EXACTLY FOUR 


TURNS, See Figure 5-576. 


Figure 5-576 


4. In the next bore up, install the 
detent spring and spacer. 


5. Install the detent regulator 
valve as shown in Figure 5-574. 


6. Install the detent valve, small 
land first. 


7, Install the bore plug (hole out) 
and retaining pin. 


8. In the lower right hand bore, 
install the 3-2 valve, stem out. 


9. Install the 3-2 spring, bore 
plug (hole out) and retaining pin. 


10. In the next bore up, install 
the 2-3 shift valve, and spring, 
straight land first. 


11. Install the 2-3 modulator 
valve into the bushing and install 
both parts into the valve bore. 


12. Compress the bushing against 
the spring and install the retain- 
ing pin. 


13. In the next bore, install the 
1-2 shift valve, small end first, 
and install the 1-2 spring. 


14. Install the 1-2 modulator 
valve into the bushing and install 
both parts into the valve bore. 


15. Compress the bushing against 
the spring and install the retain- 
ing pin. 

16, Install the manual valve with 
detent pin groove to the right. 


5-19 OIL PUMP 
DISASSEMBLY, 
INSPECTION AND 
REASSEMBLY OF 
OIL PUMP 


a. Disassembly 


1. Place pump assembly in hole 
in bench. 


2. Compress the regulator boost 
valve bushing against the pres- 
sure regulator spring and remove 
the snap ring, using J-5403 
pliers. See Figure 5-577. 


SNAP RING 


| REGULATOR BOOST VALVE 
BUSHING AND VALVE 


REGULATOR SPRING 


J-5403 


PUMP ASSEMBLY 


Figure 5-577 
3. Remove the regulator boost 
valve bushing and valve. 
4, Remove the pressure regulator 
spring. 


5. Remove the regulator valve, 
spring retainer and spacer(s), if 
present. See Figure 5-578. 


6. Remove the pump cover to 
body attaching bolts. See Fig- 
ure 5-580. 
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I PRESSURE REGULATOR SPACER 


/ -PRESSURE REGULATOR VALVE 


PUMP ASSEMBLY ~ 


Figure 5-578 


Figure 5-580 


7. Remove pump cover from 


body. See Figure 5-581. 


PUMP COVER 


Figure 5-581 


8. Remove the retaining pin and 
bore plug from the pressure 
regulator bore. See Figure 5-582. 
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BORE PLUG PUMP COVER 


Figure 5-582 


9. Remove the hook type oil rings 
from the pump cover. See Fig- 
ure 5-583. 


OIL RINGS 


PUMP BODY 


Figure 5-583 


10. Remove the pump to forward 
clutch housing selective washer 
(fiber), 


NOTE: Do not remove the cooler 
by-pass seats, unless replace- 
ment of the seats, valves or 


Springs is necessary, 


11. If necessary, remove the by- 
pass valve seats using tool 
J-21361, attached to a slide ham- 
mer, J-6125, or J-7004. See Fig- 
ure 5-584. 


12. Remove the by-pass valves 
and springs. 


13. With pencil lead mark drive 
and driven gears for reassembly 
and remove drive. See Figure 
0-089, 


Figure 5-584 


PUMP DRIVE GEAR 
PUMP DRIVEN GEAR 
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PUMP BODY | ¥. 
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Figure 5-585 


14. Remove driven gear from 


pump body. See Figure 5-585A. 


PUMP DRIVEN GEAR 


Figure 5-585A 


b. Inspection of Pump Body 
and Pump Cover 


1. Inspect the gear pocket and 


crescent for scoring, galling or 
See Figure 5-586. 


other damage. 


Figure 5-586 


2. Place pump gears in pump and 
check the following clearances 
while holding each gear towards 
the crescent. 


a. Driven gear O.D. to body 
clearance. Clearance should be 
.0045"'-.0011"". See Figure 5-587. 


Figure 5-587 


b. Driven gear I.D. to crescent 
clearance, Clearance should be 
000-.0052. See Figure 5-588. 


ec. Drive gear to crescent 
.004-.019. See Figure 5-590, 


d. Pump body face to gear face 
clearance, Clearance should be 
.0008''-.,0015"". See Figure 5-591. 


3. Check face of pump body for 
scores or nicks, 


4. Check oil passages. 
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Figure 5-588 
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Figure 5-590 


Figure 5-591 


o. Check for damaged cover bolt 
attaching threads. 


6. Check for overall flatness of 
pump body face. 


7. Check bushing for scores or 
nicks. 


8. Inspect the pump attaching bolt 


seals for damage, replace if 
necessary. 
9. Inspect pump cover face for 
over all flatness. See Fig- 
ure 5-992, 


10. Check for scores or chips 
in pressure regulator bore. 


11. Check that all passages are 
open and not interconnected. 


Figure 5-592 


12. Check for scoring or damage 
at pump gear face. 


13. Inspect stator shaft for dam- 
aged splines, or scored bushings. 
If replacement of bushing is 
necessary proceed as follows: 


a. Thread J-8647-1 into stator 
shaft bushing. Thread slide ham- 
mer J-2619 into remover. Clamp 
slide hammer handle into vise. 
Grasp stator shaft and remove. 


b. Using Installer J-21465-3 in- 
stall bushing. 


14. Inspect oil ring grooves for 
damage or wear. 


15. Inspect cooler by-pass valves 
for free operation and sealing 
qualities. 


16. Inspect selective washer 
thrust face for wear or damage. 


17. Inspect pressure regulator 
and boost valve for free 
operation. 


c. Reassembly 


1. Install the drive and driven 
pump gears into the pump body 
with alignment marks up. See 
Figures 5-593 and 5-593A. 


NOTE: The drive gear _ with 
drive tangs up. 


PUMP DRIVEN GEAR 
\ 


Figure 5-593 


PUMP DRIVE GEAR ~ 
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Figure 5-593A 


2. Install the pressure regulator 
spring spacer(s) if required, re- 
tainer and spring into the pres- 
sure regulator bore. 


3, Install the pressure regulator 
valve from opposite end of bore, 
stem end first. 
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4, Install the boost valve into the 
bushing, stem end out, and install 

both parts into the pump cover by 
compressing the bushing against 
the spring. 


5. Install the retaining snap ring. \ i 


J-21360 
=D 


6. Install the pressure regulator 
valve bore plug and retaining pin 
into opposite end of bore. See 
Figure 5-594, 


VALVE SEATS 
(2 PLACES) 


RETAINING 
PIN 


Figure 5-596 


10. Assemble pump cover to 
pump body with attaching bolts. 
See Figure 5-597. 


NOTE: 
loose at this time. 


BORE PLUG PUMP COVER 


PUMP COVER 


Figure 5-594 


7, Install the previously selected 
front unit selective thrust washer 
(fiber) over the pump cover de- 
livery sleeve. See Figure 5-595. 


OIL RINGS 


PUMP BODY 


Figure 5-595 


8. Install two (2) hook type oil 
seal rings. 


9. If removed, install by-pass 
valve spring (large end first) 
valve and seat, using J-21360, 
drive the seat to the stop. See 


Figure 5-596. Figure 5-598 


Leave the bolts one turn 


11, Place pump aligning strap, 


J-21368, over pump body and 
cover, and tighten tool. See Fig- 
ure 5-598, 


12, Tighten pump cover bolts. 


13. Install the pump to case ‘‘O’’ 
ring seal, 


5-20 FORWARD CLUTCH 
DISASSEMBLY, 
INSPECTION, AND 
REASSEMBLY 


a. Disassembly 


1. Remove the forward clutch 
housing to direct clutch hub snap 
ring. See Figure 5-600. 


FORWARD 
CLUTCH HOUSING 


DIRECT 
CLUTCH HUB 


Figure 5-600 


2. Remove the direct clutch hub. 
See Figure 5-601. 


FORWARD CLUT 
HOUSING™ 


Figure 5-601 


5-110 DISASSEMBLY & ASSEMBLY 


SUPER TURBINE “400” 


3. Remove the forward clutch hub 
and thrust washers. See Fig- 
ure 5-602. 


FORWARD 
CLUTCH HUB 


THRUST 
WASHERS ~ 


FORWARD CLUTCH 
HOUSING 


Figure 5-602 


4. Remove five (5) composition 
and five (5) steel clutch plates. 
See Figure 5-603. 


COMPOSITION « RR 
PLATES a 
J 


STEEL PLATES 


Figure 5-603 


o. Using J-2590 clutch spring 
compressor, compress the spring 
retainer and remove the snap 
ring. See Figure 5-604. 


6. Remove the tools, snap ring, 
Spring retainer and_ sixteen 
clutch release springs. See Fig- 
ure 5-605. 


7. Remove the clutch piston. See 
Figure 5-606. 


inner and outer 
seals. See Fig- 


8. Remove the 
clutch piston 
ure 5-607. 


9. Remove the center piston seal 
from the forward clutch housing. 
See Figure 5-608. 


J-2590-5 


SNAP RING 


CLUTCH OUTER SEAL 
FORWARD CLUTCH PISTON 


Figure 5-607 


CLUTCH INNER SEAL 


Figure 5-604 


PISTON RELEASE 
SPRING (16) 


FORWARD CLUTCH PISTON 


Figure 5-608 


b. Inspection 


1, Inspect the drive and driven 
clutch plates for signs of burn- 


Figure 5-605 ing, scoring, or wear. See Fig- 
ure 5-611. 
2. Inspect sixteen springs for 
collapsed coils or signs of 
FORWARD CLUTCH ; 
PISTON WITH distortion. 


OIL SEALS 
3. Inspect the clutch hubs for 


worn splines, proper lubrication 
holes, thrust faces. 


4, Inspect the piston for cracks. 


5. Inspect the clutch housing for 
wear, scoring, open Oil passages 
and free operation of the ball 


~_ FORWARD check, 
CLUTCH 
HOUSING 
c. Reassembly 
1. Place new inner, and outer 


oil seals on clutch piston, lips 


Figure 5-606 
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SNAP 
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THRUST 
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PLATES (5) 


COMPOSITION 
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Figure 5-611 


face away from spring pockets. 
See Figure 5-612. 


2. Place a new center seal on 
the clutch housing, lip faces up. 
See Figure 5-613. 


3. Place seal _ protector tool 
J-21362, over clutch hub and in- 


CLUTCH INNER SEAL 


FORWARD CLUTCH PISTON 


Figure 5-612 


stall outer clutch piston seal pro- 
tector J-21409, into clutch drum 
and install piston. See Figure 
0-614. 


4. Install clutch release springs 
into pockets in piston, See Fig- 
ure 9-615. 


CLUTCH CENTER SEAL 


Figure 5-613 


j-21362 


B $-21409 
FORWARD CLUTCH PISTON 


Figure 5-614 


PISTON RELEASE 
SPRING (16) 


Figure 5-615 


5. Place spring retainer and snap 
ring on springs. 


6. Compress springs using clutch 
compressor tool or J-2590, and 
install snap ring. See Figure 
0-616. 


Figure 5-616 
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7. Oil and install five (5) com- 
position and five (5) steel clutch 
plates, starting with steel and 
alternating steel and composition. 
See Figure 5-617. 
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Figure 5-617 


8. Install the forward clutch hub 
washers. Retain with petrolatum. 
See Figure 5-620. 


FORWARD 
CLUTCH HUB 


THRUST 
WASHERS ~ 


4 ~ 
FORWARD CLUTCH 
HOUSING 


Figure 5-620 


9. Place forward clutch hub into 
forward clutch housing and clutch 
plates. 


10, Install the direct clutch hub 
and retaining snap ring. See Fig- 
ure 5-621. 


11. Place forward clutch housing 
on pump delivery sleeve and air 
check clutch operation, See Fig- 
ure 5-622. : 


FORWARD 
CLUTCH HOUSING 


DIRECT 
CLUTCH HUB 


Figure 5-62] 


FORWARD CLUTCH 
ASSEMBLY 
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Figure 5-622 


5-21 DIRECT CLUTCH AND 


INTERMEDIATE SPRAG 


DISASSEMBLY, 
INSPECTION, AND 
REASSEMBLY 


a. Disassembly 


1. Remove sprag retainer snap 
ring and retainer. See Figure 
9-623. 


2. Remove sprag outer race, 
bushings and sprag assembly. See 
Figure 5-624. 


3. Turn unit over and remove 
backing plate to clutch housing 
snap ring. See Figure 5-625. 


SNAP RING — 
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™, 


SPRAG RETAINER 


™ 


Figure 5-623 
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Figure 5-624 


SNAP RING 


DIRECT CLUTCH 
BACKING PLATE 


Figure 5-625 


4, Remove direct clutch backing 
plate, (five) 5 composition and 
(five) 5 steel clutch plates. See 
Figure 5-626. 
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DIRECT CLUTCH 
BACKING PLATE 


COMPOSITION 
PLATES (5) 


> _ STEEL 


PLATES (5) 


Figure 5-626 


5. Using clutch compressor tool 
J-8765-1 and J-21409 or J-2590, 
compress spring retainer and re- 
move snap ring. See Figure 
0-627. 


Figure 5-627 


6. Remove retainer and sixteen 
(16) piston release springs. See 
Figure 5-628. 


RELEASE SPRING 
RETAINER 
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PISTON RELEASE —~ 
SPRING (16) 
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DIRECT CLUTCH 
HOUSING 


Figure 5-628 


7. Remove the direct clutch pis- 
ton. See Figure 5-630. 


DIRECT CLUTCH 
PISTON ASSEMBLY 


DIRECT CLUTCH 
HOUSING 


Figure 5-630 


8. Remove the outer seal from 
the piston. See Figure 5-631. 


CLUTCH OUTER SEAL 
Figure 5-631 


9, Remove the inner seal from 
the piston. See Figure 5-631A., 


Figure 5-631A 


10. Remove the center piston seal 
from the direct clutch housing. 
See Figure 5-632. 


Figure 5-632 
b. Inspection 


1. Inspect sprag assembly for 
popped or loose sprags. See Fig- 
ure 5-633. 
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Figure 5-633 


2. Inspect sprag bushings for 


wear or distortion. 


3. Inspect the inner and outer 
races for scratches or wear. 


4, Inspect the clutch housing for 
cracks, wear, proper opening of 
oil passages or wear on clutch 
plate drive lugs. 


5. Inspect the drive and driven 
clutch plates for sign of wear 
or burning. 


6. Inspect the backing plate for 
scratches or other damage. 
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7. Inspect the clutch piston for 
cracks and free operation of the 
ball checks. 


c. Assembly 


1. Install a new inner clutch pis- 
ton seal on piston with lips facing 
away from spring pockets, See 
Figure 5-634. 


CLUTCH INNER SEAL 


Figure 5-634 


2. Install a new outer clutch 
piston seal. See Figure 5-635. 


CLUTCH OUTER SEAL 


Figure 5-635 


3. Install a new center seal on 
clutch housing with lip of seal 
facing up. See Figure 5-636. 


4, Place seal protectors, tools 
J-21362 - Inner, J-21409 - Outer, 
over hub and clutch housing and 
install clutch piston. See Fig- 
ure 5-637, 


DIRECT CLUTCH 
PISTON ASSEMBLY 


Figure 5-637 


5. Install sixteen (16) springs 
into the piston. See Figure 5-638. 


RELEASE SPRING 
RETAINER 


PISTON ai ae ‘4 


SPRING (16) 


DIRECT CLUTCH 
HOUSING 


Figure 5-638 


6. Place spring retainer and snap 
ring on retainer, 


7. Using clutch compressor tool 
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or J-2590, install snap ring. See 
Figure 9-639. 


J-2590-5 


oe 


J-2590-4 © 


Figure 5-639 


8, Install five (5) composition and 
five (5) steel clutch plates, start- 
ing with steel and alternating 
steel and composition. The steel 
plates must have the notches in 
the drive lugs one above the 
other. See Figure 5-640. 


DIRECT CLUTCH 
BACKING PLATE 


, COMPOSITION 
YY PLATES (5) 


__ STEEL 
PLATES (5) 


Figure 5-640 


9, Install the clutch backing plate. 


10. Install the backing plate re- 


taining snap ring. See Figure 


5-641. 
11. Turn unit over and install one 


Sprag bushing, cup side up, over 
inner race. 


12. Install sprag assembly into 
outer race. 


13. With ridge on inner cage fac- 
ing down start sprag and outer 
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HOUSING 


Figure 5-64] 


race over inner race with clock- 
wise turning motion. See Fig- 
ure 5-642, 


NOTE: Outer race should not turn 


counterclockwise. 
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Figure 5-642 


14. Install sprag retainer over 
Sprag, cup side down, See Fig- 
ure 5-643. 


SPRAG 
RETAINER 


Figure 5-643 
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15. Install sprag retainer and 


Snap ring. See Figure 5-644. 
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Figure 5-646 


2. Using Clutch Compressor 
J-2990, compress the spring re- 
tainer and remove the snap ring. 
See Figure 5-647. 


Figure 5-644 


16. Place direct clutch assembly 
over center Support and air check 
operation of direct clutch. See 
Figure 5-645. 


NOTE: If air is applied through 
reverse passage it will escape 
from the direct clutch passage. 
This is normal. 


J-2590-5 
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ASSEMBLY 


SNAP RING 
CENTER 

SUPPORT 
ASSEMBLY | ie 


J-2590-3 


Figure 5-647 
) Se 3. Remove the spring retainer 
~aef At and twelve (12) clutch release 
e+ a, springs, See Figure 5-648. 
j x‘ ‘a. 
Figure 5-645 


5-22 CENTER SUPPORT 
AND INTERMEDIATE 
CLUTCH DISASSEMBLY, 
INSPECTION, AND 
REASSEMBLY 


a. Disassembly 


1. Remove four (4) hook type oil 
seal rings from center support. 
See Figure 5-646, 


Figure 5-648 
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4. Remove the intermediate 
clutch piston. See Figure 5-690. 


INTERMEDIATE 
CLUTCH PISTON 


CENTER SUPPORT 
& RACE ASSEMBLY 


Figure 5-650 


5. Remove the inner piston seal. 
See Figure 5-651. 


NOTE: Do not remove the three 
(3) screws retaining the sprag 
inner race to the center support. 


~~, 


INTERMEDIATE CLUTCH 
INNER SEAL 


\ } 
5 =f 


INTERMEDIATE 
CLUTCH PISTON 


Figure 5-651 


INTERMEDIATE CLUTCH 
OUTER SEAL 


INTERMEDIATE CLUTCH PISTON 


Figure 5-651A- 


6. Remove the outer piston seal. 
See Figure 5-651A., 


b. Inspection 


1. Inspect the sprag inner race 
for scratches or indentations, Be 
sure the lubrication hole is open. 
See Figure 5-652. 
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Figure 5-652 


2. Inspect the bushing for scor- 
ing, wear or galling. If replace- 
ment is necessary proceed as 
follows: 


a, Using tool J-21465-6 remove 
bushing. 


b. From sprag side of support in- 
stall bushing using tool J-21465-6. 
Install bushing flush to .010 below 
counterbore. 


3. Check the oil ring grooves for 
damage. 


Figure 5-653 


SUPER TURBINE ‘‘400”° 


4. Air check the oil passages to 
be sure they are open and not 
interconnected. See Figure 5-653. 


0. Inspect the piston sealing sur- 
faces for scratches. 


6. Inspect the piston seal grooves 
for nicks or other damage, 


7. Inspect the piston for cracks 
or porosity. 


8. Inspect the release springs for 
distortion. 


c. Assembly 


1, Install new inner seal on the 
piston with lip of the seal facing 
away from the spring pocket. See 
Figure 5-654. 


INTERMEDIATE CLUTCH #@ 
INNER SEAL 


INTERMEDIATE 
CLUTCH PISTON 


Figure 5-654 


2. Install new outer seal. See 


Figure 5-654A., 


INTERMEDIATE CLUTCH 
OUTER SEAL 


a 


INTERMEDIATE CLUTCH PISTON 


Figure 5-654A 
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3. Install inner seal protector, 


tool J-21363, on the center sup- 
port hub, install the piston. See 
Figure 5-699. 


Figure 5-655 


4. Install twelve (12) release 
springs into the piston. See Fig- 
ure 5-656. 


* 
. SS. 
” 


INTERMEDIATE CLUTCH 
RELEASE SPRING (12) 


Figure 5-656 


5. Place the spring retainer and 
snap ring over the springs. 


6. Using the clutch spring com- 
pressor, compress the springs 
and install the snap ring. See 
Figure 5-657. 


7. Install four (4) hook type oil 
rings. See Figure 5-658. 


8. Air check operation of inter- 
mediate clutch piston. See Fig- 
ure 5-560. 


CENTER 
SUPPORT 
ASSEMBLY 
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SUPPORT 


ASSEMBLY 


Figure 5-660 


5-23 INSPECTION OF 
REACTION CARRIER, 
REAR SPRAG AND 
OUTPUT CARRIER 
ASSEMBLY 


1. Inspect band surface on re- 
action carrier for signs of burn- 
ing or scoring. 


2. Inspect the sprag outer race 
for scoring or wear, 


3. Inspect the thrust washer sur- 
faces for signs of scoring or 
wear, 


4. Inspect the bushing for dam- 
age. If bushing is damaged 
the reaction carrier must be 
replaced. 


9. Inspect the pinions for damage, 
rough bearings or excessive tilt. 


6. Check pinion end play. Pinion 
end play should be .009" - .024", 
See Figure 5-662. 


Figure 5~662 


7. Inspect the sprag for damaged 
members, 


8. Inspect the sprag cage and re- 
taining spring for damage. 


9. Inspect the front internal gear 
for damaged teeth. 


10. Inspect the pinions for dam- 
age, rough bearings or excessive 
tilt. 


11. Check pinion end play. Pinion 
end play should be .009" - .024”", 
See Figure 5-663. 


12. Inspect the parking pawl lugs 
for cracks or damage. 


13. Inspect the output locating 
splines for damage. 
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Figure 5-563 


5-24 PINION 
REPLACEMENT 
PROCEDURE 


1. Support the carrier assembly 
on its front face. 


2. Using a tapered punch, drive 
or press the pinions out of the 
carrier, See Figure 5-664. 


ar. 
iD 


Figure 5-664 
3. Remove the pinions, thrust 
washers and roller needle 


bearings. 


4. Inspect the pinion pocket thrust 
faces for burrs and remove if 
present. 


5. Install nineteen (19) needle 
bearings into each pinion, using 
petrolatum to hold the bearings 
in place. Use a pinion pin as a 
guide. See Figure 5-665. 
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Figure 5-665 


6. Place a bronze and steel thrust 
washer on each side of pinion 
so steel washer is against 
pinion, hold them in place with 
petrolatum. 


7. Place the pinion assembly in 
position in the carrier and install 
a pilot shaft through the rear face 
of the assembly to hold the parts 
in place, 


8. Drive a new pinion pin into 
place while rotating pinion from 
the front, being sure that the 
headed end is flush or below the 
face of the carrier. See Figure 
0-666. 


9. Place a large punch in a bench 
vise to be used as an anvil while 
staking the opposite end of the 


pinion pin in three places, See 


Figure 5-667. 


NOTE: Both ends of the pinion 
pins must lie below the face of 
the carrier or interference may 
occur, 


PLANET PINION PIN 
HEADED END UP 


Figure 5-666 
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5-25 INSPECTION OF 
OUTPUT SHAFT 


a. Output Shaft 


1. Inspect the bushing for wear or 
galling. If replacement is neces- 
sary proceed as follows: 


a. Thread Tool J-7451-1 into 
bushing using slide hammer 
J-2619. 


b. Using 
bushing. 


Tool J-21465-1 install 


2. Inspect the bearing and thrust 
washer surfaces for damage, 


3. Inspect the governor drive 
gear for rough or damaged teeth. 


4. Inspect the splines for damage. 


o. Inspect the orificed cup plug 
in the lubrication passage. 


6. Inspect the drive lugs for 
damage, 
b. Inspection of Rear 
Internal Gear 
1. Inspect the gear teeth for 


damage or wear, 
2. Inspect the splines for damage. 


3. Inspect the gear for cracks, 


c. Inspection of Sun Gear 


1. Inspect gear teeth for damage 
or wear. 


2. Inspect splines for damage. 
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3. Be sure oil lubrication hole 
is open. 


d. Inspection of 
Sun Gear Shaft 


1. Inspect shaft for cracks or 
splits. 


2. Inspect splines for damage. 


3. Inspect bushings for scoring 
or galling. 


4. Inspect the ground bushing 
journals for damage. 


5. Be sure the oil lubrication hole 
is open. 


e. Inspection of 
Turbine Shaft 


1. Inspect for open lubrication 
passages at each end. 


2. Inspect the splines for damage. 


3. Inspect the ground bushing 
journals for damage. 


4. Inspect the shaft for cracks 
or distortion. 


f. Inspection of Main Shaft 


1. Inspect the shaft for cracks or 
distortion. 


2. Inspect the splines for damage. 


3. Inspect the ground bushing 
journals for damage. 


4. Inspect the snap ring groove 
for damage. 


5. Inspect the orificed cup plug 
pressed into one end of the main- 
shaft. Be sure it is not plugged. 


g. Inspection of Front 
and Rear Bands 


1. Inspect the lining for cracks, 
flaking, burning or looseness. See 
Figure 5-668. 


2. Inspect the bands for cracks 
or distortion. 


3. Inspect the end for damage at 
the anchor lugs or supply lugs. 


FRONT BAND 
REAR BAND 
J 


Figure 5-668 


h. Inspection of Case 
Extension 


1. Inspect the bushing for exces- 
sive wear or damage. If replace- 


ment is necessary proceed as 
follows: 


a. Use J-8092 Driver Handle and 
Tool J-9640 and remove, 


b. Using Tool J-9640 
bushing. 


install 


2. Inspect the seal ring groove 
for damage. 


3. Inspect the housing for cracks 
or porosity. 


4. Be sure rear seal drain back 
port is not obstructed. 


i. Inspection of Modulator 
and Valve 


1. Inspect the modulator assem- 
bly for any signs of bending or 
distortion. See Figure 5-670. 


2. Inspect the ‘‘O’’ ring seal seat 
for damage. 


3. Apply suction to the vacuum 
tube and check for diaphragm 


leaks. 


4. Inspect the modulator valve for 
nicks or damage. 


5. Check freeness of valve oper- 
ation in case bore. 


6. Check modulator bellows, 
modulator plunger is under pres- 
sure (16 lb.). If bellows is dam- 
aged the plunger will have very 
little pressure. 
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Figure 5-670 


j. Inspection of Manual 
and Parking Linkage 


1. Inspect the parking actuator 
rod for cracks, damaged snap 
ring groove or broken spring re- 
tainer lugs. See Figure 5-671. 


2. Inspect the actuator spring for 
damage. 


3. Inspect actuator for a free fit 
on the actuator rod. 


4. Inspect the parking pawl for 
cracks or wear, 


LOCK NUT “E" RING 


INSIDE DETENT 
LEVER ASSEMBLY ~ 


es 
DETENT ROLLER 
AND SPRING ASSEMBLY ~~ 


PARKING BRAKE 
BRACKET 
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So. Inspect the manual shaft for 
damaged threads, rough oil seal 
journal or loose lever, 


6. Inspect the inside detent lever 
for cracks or a loose pin. 


7. Inspect the parking pawl shaft 
for damaged oil seal or retainer 
grooves, 


8. Inspect the parking pawl return 
spring for deformed coils or 
ends, 


9. Inspect the parking bracket for 
cracks or wear. 


10. Inspect detent roller and 


spring assembly. 


k. Inspection of 
Case Assembly 


case assembly for 
intercon- 


1. Inspect 
cracks, porosity or 
nected passages, 


2. Check for good retention of 
band anchor pins. 


3. Inspect all threaded holes for 
thread damage. 


4. Inspect the intermediate clutch 
driven plate lugs for damage or 
brinneling. 


PARKING BRAKING 
ACTUATOR ASSEMBLY 


OlL SEAL LEVER & SHAFT 


ASSEMBLY 
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Figure 5-671 
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Figure 5-672 


9. Inspect the snap ring grooves 
for damage. 


6. Inspect the bore for the gover- 
nor assembly for scratches or 
scoring. 


7, Inspect the modulator valve 
bore for scoring or damage. 


8. Inspect the cup plug inside the 
case for good staking and sealing. 


I. Inspection of Torque 
Convertor 


1. Check convertor for leaks as 
follows: (See Figure 5-672.) 


Tool J-21369, and 


a. Install 
tighten. 


b. Fill convertor with air; 80 psi. 


c. Submerge in water and check 
for leaks. 


2. Check convertor hub surfaces 
for signs of scoring or wear. 


5-26 ASSEMBLY OF 
REAR UNIT 


1. Install rear internal gear on 
end of mainshaft having snap ring 
groove. 


2. Install internal gear retaining 
snap ring. See Figure 5-673. 


3. Install the sun gear to internal 
gear thrust races and bearings 
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6. Install the rear internal gear 
to output shaft thrust races and 
bearings as follows; and retain 
with petrolatum. See _ Figure 
5-674. 


INTERNAL GEAR 


a. Place the small diameter race 
against the internal gear with the 
center flange facing up. 


b. Place the bearing on the race. 


c. Place the second race on the 
bearing with the outer flange 
Cupped over the bearing. 


7. Install the output shaft into the 
output carrier assembly. See 
Figure 5-675. 


SNAP RING 


MAINSHAFT 


Figure 5-673 


against the inner face of the rear 
internal gear as follows, and re- 
tain with petrolatum. 


(| 


a. Place the large race against 
the internal gear with flange 
facing forward or up. See Figure 
0-674. 


O.D. FLANGED 


ao 


THRUST 
BEARING 
ge 


\.D. FLANGED 


Figure 5-675 


8. Install the output shaft to out- 
put carrier Snap ring. See Figure 
0-676. 


Figure 5-674 


b. Place the thrust bearing 
against the race. 


c. Place the small race against 
the bearing with the inner flange 
facing into the bearing or down. 


4. Install the output carrier over 
the mainshaft so that the pinions 
mesh with the rear internal gear. 


0. Place the above portion of the 
‘‘build-up’’ through hole in bench 
so that the mainshaft hangs 
downward. 


Figure 5-676 


9. Install output shaft to case 
thrust washer, tabs in pockets. 


10. Turn assembly over and sup- 
port so that the output shaft hangs 
downward. See Figure 5-677. 


THRUST WASHER 


Figure 5-677 


11. Install the reaction carrier to 
output carrier thrust washer with 
the tabs facing down in pockets. 
See Figure 5-678. 


Figure 5-678 


12. Install the sun gear splines 
with chamfer down. See Figure 
o- 680. 


13. Install the sun gear shaft. 


14. Install the reaction carrier. 
See Figure 5-681. 


15. Install the center support to 
sun gear thrust races and bearing 
aS follows: 
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Figure 5-680 


Figure 5-68] 


a. Install the large race, center 
flange up over the sun gear shaft. 


b. Install the 
against the race. 


thrust bearing 


.D. FLANGED RACE 


Me— THRUST BEARING 


p—\.D. FLANGED RACE 


Figure 5-682 - 
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c. Install the second race, center 
flange up. See Figure 5-682. 


16. Install the bronze center sup- 
port to reaction carrier thrust 
washer into the recess in the 
center support. Retain with 
petrolatum. See Figure 5-683. 


THRUST WASHER 


rma 


A 


FSP 
. - Figure 5-685 
b. Start 
outer race, 
band and finish 


pressing on case support. 
Figure 5-686. 


Sprag assembly into 
remove the rubber 
installation by 
See 


Figure 5-683 
NOTE: With reaction carrier 
17. Using Tool J-21367,as apilot, held, case support should only 


install the rear sprag assembly turn counterclockwise. 


On case center support inner race 
with bronze drop strips up. See 
Figure 5-684. 

CENTER SUPPORT 
18. Install the case center sup- 
port and sprag assembly as 
follows: 


a. Place a rubber band on the 


Sprag assembly O.D. to hold the 
sprags in place. See Figure 5-685. 


DRAG STRIP UP 


Figure 5-686 


5-27 ASSEMBLY OF 
UNITS INTO 
TRANSMISSION 
CASE 


1. Install the ‘‘O’’ ring seal on 
the park pawl shaft. 


2. Install the parking pawl, tooth 
toward the inside case and park- 
ing pawl shaft. See Figure 5-687. 


” CENTER 
SUPPORT 
ASSEMBLY 


Figure 5-684 
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| SHAFT WITH “O" RING SE 


Figure 5-687 


3. Install the parking pawl shaft 
retainer clip. See Figure 5-688. 


Figure 5-688 


4. Install the parking pawl return 
Spring, square end hooked on 
pawl. See Figure 5-690. 


cr 
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Figure 5-690 


Do. Install the parking brake 
bracket, guides over parking pawl, 
using two attaching bolts torque V7 + 
to 15-20 ft. lbs. See Figure 5-691. A . \ 4 


IVE WAS 


PARKING BRACKET | 


Figure 5-69] 


6. Install the rear band assembly 
so that the two lugs index with the 
two anchor pins. See _ Figure 
0-692. 


65— 
\ 


oa “ 


TOOL J-213 


Figure 5-694 


to case retaining snap ring with 
bevel facing top of transmission. 
Make certain ring is properly 
seated in case. 


ae \ ‘% 
REAR BAND *® 
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Figure 5-692 


7. Install the rear selective wash- 
er into slots provided inside rear 
of transmission case. See Figure 
0-693. 


8. Install the complete gear unit 
assembly into the case. See Fig- 
ure 5-694. 


Figure 5-695 


9. Oil and install center support 
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NOTE: Ring is tapered, flat side 
ure 5-695. 


10. Install center support locating 
screw, then install the case to 
center support screw. See Figure 
5-696. 


Figure 5-696 


11. Install three (3) steel and 
three (3) composition intermedi- 
ate clutch plates. 


Start with steel, alternate the 
plates. See Figure 5-697. 


12. Install the intermediate clutch 
backing plate. 


13. Install the backing plate to 
case snap ring. Gap in snap 
ring should be opposite anchor 
pin. See Figure 5-698. 


BACKING PLATE 


< SCOMPOSITION PLATES (3) 
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Figure 5-697 


Figure 5-698 


14. Check rear end play as fol- 
lows: See Figure 5-700. 


DIAL INDICATOR 


Figure 5-700A 


a. Install J-7004 into an exten- 
Sion housing attaching bolt hole. 
See Figure 5-700A., 


b. Mount the dial indicator, 
J-8001, on the rod and index with 
the end of the output shaft. 


c. Apply air pressure to apply the 
intermediate clutch (center oil 
passage) while moving the output 
Shaft in and out to read the end 
play. End play should be from 
.003" - .019". The selective 
washer controlling this end play 
is the steel washer having 3 lugs 
that is located between the thrust 
washer and the rear face of the 
transmission Case. 


If a different washer thickness is 
required to bring the end play 
within specification, it can be se- 
lected from the following chart. 


Thickness Notches 
.078 - .082 None 

.086 - .090 1 Tab Side 
.094 - .098 2 Tabs Side 
.102 - .106 1 Tab O.D. 
.110 - .114 2 Tabs O.D. 
.118 - .122 3 Tabs O.D. 


15. Install front band with band 
anchor hole placed over the band 
anchor pin and apply lug facing 
servo hole. See Figure 5-701. 


= | 
FRONT BAND 


Figure 5-701 
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16. Install the direct clutch and 
intermediate sprag assembly. It 
will be necessary to twist the 
housing to allow the sprag outer 
race to index with the clutch drive 
plates. The housing hub will bot- 
tom on the sun gear shaft. See 
Figure 5-702. 


NOTE: Removal of direct clutch 


Dew SAS ee ee ee 


drive and driven plates, may be 
helpful. 


Figure 5-702 


17. Install the forward clutch hub 
to direct clutch housing bronze 
thrust washer on the forward 
clutch hub, Retain with 
petrolatum. 


18. Install the forward clutch as- 
sembly, indexing the direct clutch 
hub so end of the mainshaft will 


Figure 5-703 


Figure 5-704 


be flush with the end of the for- 
ward clutch hub, using the turbine 
shaft as tool. See Figure 5-703. 


19. Install the turbine shaft, end 
with short spline into forward 
clutch housing. See Figure 5-704. 


20. Position the pump to case 
gasket against the case face. 


21. Install the front pump assem- 
bly and all but one attaching bolt 
and seal. 


NOTE: If the turbine shaft can 
not be rotated as the pump is 


being pulled into place, the for- 


ward or direct clutch housings 
have not been properly installed 
to index with all the clutch plates. 


This condition must be corrected 
before the pump is pulled fully 


into place. 


Figure 5-705 


22. If necessary, install a new 
front seal, using tool J-21359, to 
drive the seal in place. See Fig- 
ure 9-705. 


23. Check front unit end play as 
follows. See Figure 5-706. 


a. Remove one front pump attach- 
ing bolt, and bolt seal. 


b. Install J-7004 slide hammer 
into bolt hole. (See illustration 
for location.) 


c. Mount the dial indicator on the 
rod and index indicator to regis- 
ter with end of turbine shaft. 


d. Hold output shaft forward while 
pushing turbine shaft rearward to 
its stop. 


e. Set dial indicator to zero. 


f. Push forward clutch housing 
forward using a _ rod inserted 
through the exhaust port in trans- 
mission case. 


Read the resulting travel or end 
play which should be .003''-.024". 


The selective washer controlling 
this end play is the phenolic resin 
washer located between the pump 
cover and the forward clutch 
housing. If more or less washer 
thickness is required to bring end 
play within specifications, select 
the proper washer from the chart 
below. 


YY my, ) ha. tA . 
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Figure 5-706 
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Thickness Color 
.060 - .064 Yellow 
.O71 - .075 Blue 

.082 - .086 Red 

.093 - .097 Brown 
.104 - .108 Green 
.115 - .119 Black 
NOTE: An oil soaked washer may 


tend to discolor so that it will be 
necessary to measure the washer 
for its actual thickness. 


24. Install the remaining front 
pump attaching bolt and seal. 
Torque bolts to 15-20 ft. lbs. 


3-28 REAR EXTENSION 
HOUSING 
ASSEMBLIES 


1. Install the extension housing to 
case ‘‘O’’ ring seal on the ex- 
tension housing, 


2. Attach the extension housing 
to the case using attaching bolts. 
Torque bolts to 20-25 ft. lbs. 


3. If necessary, install a new 
rear seal, using Seal Installer 
Tool J-21464. See Figure 5-707. 
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Figure 5-707 


5-29 INSTALL MANUAL 
LINKAGE 


1. If necessary, install a new 
manual shaft seal into the case. 


2. Insert the actuator rod into the 
manual detent lever from the side 
opposite the pin. 


3. Install the actuator rod re- 
taining ‘‘E’’ ring. 


4. Install the actuator rod plunger 
under the parking bracket and 
over the parking pawl. 


0. Install the manual lever and 
shaft assembly through the case 
and detent lever. See Figure 
5-708. 
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Figure 5-710 
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6. Install the retaining hex-lock 
nut on the manual shaft. See Fig- 
ure 5-710. 


NOTE: Start hex-nut on manual 
Shaft, engaging manual valve with 
detent pin. 


Tighten detent retaining nut. 


5-30 INSTALLATION OF 
CHECK BALLS, 
FRONT SERVO, 
GASKETS, SPACER 
AND SOLENOID 

1. Install the front servo assem- 

bly into the transmission case. 

Be sure the oil seal ring is 

started in the case bore, See 


Figure 5-711. 


Figure 5-711 
2. Install the valve body spacer 
to case gasket. (Gasket with tab.) 
See Figure 5-712. 


Figure 5-712 
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3. Install four (4) check balls into 
the transmission case pockets. 


4. Install the valve body to case 
spacer. 


5. Install the solenoid gasket. See 
Figure 5-713. 
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6. Install the solenoid assembly 
with connector facing outer edge 
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Figure 5-713 


of case, using attaching bolts. 
NOTE: Do not tighten bolts at 
this time. 


7. Install the ‘‘O’’ seal ring on 
the solenoid connector. 


8. Install the connector with the 
lock tabs facing into the case. See 
Figure 5-714. 


9. Connect the solenoid lead to 
the connector terminal. See Fig- 
ure 5-715. 


SOLENOID CONNECTOR 
WITH “O” RING SEAL 


Figure 5-714 


CONNECTOR 
TERMINAL 


Figure 5-715 


INSTALLATION OF 
REAR SERVO 
ASSEMBLY 


5-31 


NOTE: Before installing the rear 
servo assembly check band apply 


pin using tool J-21320 as follows: 


a. Attach the band apply pin Se- 
lection Gauge J-21370, to the 
transmission case with attaching 
screws. 


b. Apply 15 ft. lb. torque and se- 
lect proper servo pin to be used 
from scale on tool. See Figure 
o- 715A. 


c. Remove the tool and make note 
of the proper pin to be used 
during assembly of the 
transmission. 


TORQUE WRENCH 


J-21370 


Figure 5-715A 


_ REAR SERVO ASSEMBLY 


Figure 5-716 


There are three selective pins 
identified as follows: 


Pin 
Identifi- Pin 
cation 51ize 
Two Long 
One Ring Med. 3 | 
No Rings Short { ' 


The identification ring is located 
on the band lug end of the pin. 
Selecting the proper pin is the 
equivalent of adjusting the band. 


1. Install 
Spring. 


rear accumulator 


2. Install the rear Servo spring 
assembly; the side of the retainer 
having the long ears, faces up or 
out of the case. See Figure 5-716. 


REAR SERVO COVER 


REAR SERVO GASKET 


Figure 5-717 
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3. Install the servo assembly, 
being sure to align the relieved 
pockets in the piston over the tabs 
on the spring retainer. See Fig- 
ure 5-716. 


4. Install the rear servo gasket 
and cover. See Figure 5-717. 


5. Install attaching screws. 
Torque bolts to 15-20 ft. lbs. See 
Figure 5-718. 


Figure 5-718 


6. Air check piston to make cer- 
tain seal has not been damaged. 
See Figure 5-720. 


Figure 5-720 


5-32 INSTALLATION OF 
CONTROL VALVE 
ASSEMBLY AND 
GOVERNOR PIPES 


1. Install control valve to spacer 
gasket. See Figure 5-721. 


Figure 5-721 


2. Install governor pipes into as- 
sembly. See Figure 5-722. 


Figure 5-722 


3. Install two guide pins (control 
valve assembly attaching screws 
with heads removed). See Figure 
5-723. 


4. Install control valve assembly 
and governor pipes to the 
transmission. 


NOTE: Be sure the manual valve 


is properly indexed with the pin 


on the manual detent lever. 


Figure 5-723 
o. Remove guide pins. 


6. Install the control valve as- 
sembly attaching bolts and manual 
detent and roller assembly. Cen- 
ter roller on detent. See Figure 
0-724, 


NOTE: One bolt has copper 
washer. See Figure 5-508. 


7. Tighten the solenoid and con- 
trol valve attaching bolts. Torque 
bolts to 6-10 ft. lbs. 


Figure 5-724 


5-33 INSTALLATION OF 
STRAINER AND 
INTAKE PIPE 


1. Install the case to intake pipe 
“O’’ seal ring on strainer and 
intake pipe assembly. See Figure 
0-725. 


SUPER TURBINE ‘‘400”’ 


DISASSEMBLY & ASSEMBLY 5-129 


STRAINER & INTAKE 
"PIPE ASSEMBLY 


Figure 5-725 


2. Install the strainer and intake 
pipe assembly. 


3. Install a new bottom pan gasket 
and the bottom pan. 


4. Install the modulator shield 
and all the bottom pan attaching 
screws. Torque bolts to 10-13 
ft. lbs. 


5-34 INSTALLATION OF 
MODULATOR VALVE 
AND VACUUM 
MODULATOR 


1. Install the modulator valve into 
the case, stem end out. See Fig- 
ure 5-726. 
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Figure 5-726 


2. Install the ‘‘O’’ ring seal on 
the vacuum modulator. 


3. Install the vacuum modulator 
into the case. 


4. Install the modulator retainer 
and attaching bolt. Torque bolt to 
15-20 ft. lbs. See Figure 5-727. 


Figure 5-727 


5-35 INSTALLATION OF 
GOVERNOR 
ASSEMBLY 


1. Install the governor assembly 
into the case. See Figure 5-728. 


2. Attach the governor cover and 
gasket with four (4) attaching 
bolts. Torque bolts to 15-20 ft. 
lbs. See Figure 5-730. 
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Figure 5-728 


Figure 5-730 


5-36 INSTALLATION OF 
SPEEDOMETER 
DRIVEN GEAR 
ASSEMBLY 


1. Install the speedometer driven 
gear assembly. See Figure 5-731. 
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= SPEEDOMETER DRIVEN 
SGEAR ASSEMBLY 


Figure 5-731 


2. Install the speedometer driven 
gear retainer and attaching bolt. 
See Figure 5-732. 


Figure 5-732 
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5-34 DIAGNOSIS 
PROCEDURE 


Accurate diagnosis of apparent 
transmission problems begins 
with a thorough understanding of 
normal transmission operation. In 
particular, knowing which units 
are involved in the various speeds 
or shifts so that the specific units 
or circuits involved in the prob- 
lem can be isolated and investi- 
gated further. 


An important and often overlooked 
aspect of diagnosis is finding out 
specifically what the customer is 
complaining of. For this purpose, 
a short ride with the customer 
will often prove beneficial. In 
some cases through a customer’s 
misunderstanding of how the 
transmission should operate, it 
may be found that the condition 
the customer wants corrected is 
standard and_ should not be 
altered. Determine that all shifts 
are being obtained in the following 
manner: 


3RD AND 2ND CHECK 


Position the selector lever in the 
Drive position, and keep the car 
Speed at approximately 35 MPH. 
While gradually accelerating, 
move the selector lever to Lo 
Range. The transmission should 
downshift to 2nd. An increase in 


engine RPM and an engine brak- 
ing should be noticed. 


2-1 CHECK 


Leaving the selector lever in Lo 
Range and coasting down to ap- 
proximately 18 MPH, the trans- 
mission should downshift to Ist 
gear. An increase in engine RPM 
and braking effect should be 
noticed. 


The following sequence provides 
the desired information quickly 
and in most cases corrects the 
malfunction without requiring the 
removal of the transmission. 


5-35 DIAGNOSIS 
SEQUENCE 


OIL LEVEL 
. OIL PRESSURE 
MANUAL LINKAGE 


ENGINE IDLE AND DASH POT 
ADJUSTMENT 


E. VACUUM LINE 


yO w > 


F. VACUUM MODULATOR 
ASSEMBLY 


G. DETENT SWITCH AND 
SOLENOID 


H. GOVERNOR ASSEMBLY 
I. CONTROL VALVE ASSEMBLY 


SUPER TURBINE ‘‘400” 


Page 
5-130 
5-130 
5-133 
5-133 
5-133 
J. REAR SERVO ASSEMBLY 
K. FRONT SERVO ASSEMBLY 
L. FORWARD CLUTCH 
M. INTERMEDIATE CLUTCH 
N. DIRECT CLUTCH 
O. FRONT AND REAR BANDS 


a. Oil Level 


Before attempting to check and 
or correct any transmission com- 
plaint it is absolutely essential 
that the oil level be checked and 
corrected if necessary. KEither 
too high or too low an oil level 
can cause Slippage in all ranges 
or excessive noise. 


Oil level should be checked with 
the selector lever in the Park 
(P) position, engine running, and 
the vehicle on level pavement. 
The transmission oil should be 
at operating temperature 170°. 
(This can be accomplished by 
driving approximately 5 miles 
with frequent starts and stops). 
If oil level is low, add automatic 
transmission fluid to ‘‘Full’’ 
mark. 


If oil level was low, refer to Oil 
Leaks Page 11. 
b. Oil Pressure 


Check and correct oil level (Item 
A). 
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Before road testing an oil pres- 
sure gauge should be connected 
and the pressures checked as 
follows: 


Engine Idle 
Pressure Check 


With the selector lever in ‘‘DR’’ 
Range and vehicle running at 30 
MPH, with the throttle closed, 
line pressure should be 170 psi 


Full Throttle 
Pressure Check 


A satisfactory full throttle pres- 
sure check can be made with the 
vacuum line removed from car- 
buretor, transmission in Neutral 
and engine speed at fast idle (700- 
1000). This pressure should be 
145 psi. 


In order to completely diagnose 
a specific shift trouble it may be 
necessary to check the line pres- 
sure at the full throttle 1-2 and 
2-3 shift points. If this becomes 
necessary a road test must be 
made in an uncongested area. The 
pressure at the 1-2 full throttle 
shift point is 120 psi and at the 
2-3 full throttle shift point it is 
100 psi. This check will point out 
any errors in the governor feed 
oil to the modulator. 


If the pressure was low check: 


1. The vacuum modulator assem- 
bly for loose attaching bolt, col- 
lapsed bellows, stuck modulator 
valve. 


2. The pressure regulator valve 
and spring for sticking plugged 
orifice, collapsed spring. 


3. Boost valve for - sticking. 


If the engine idle pressure was 
high; check: 


1. Vacuum line (See Item E). 


2. Vacuum modulator for leaks 
(See Item F). 


3. Modulator valve for sticking. 


4. Pressure regulator valve for 
sticking. 


9. Boost valve for sticking. 
c. Manual Linkage 


Manual linkage adjustment and the 
associated neutral safety switch 
are important from a safety 
Standpoint. The safety switch 
should be adjusted so that the 
engine will start only in Park or 
Neutral. 


With the selector lever in Park 
position, the parking pawl should 
prevent the vehicle from rolling. 
The pointer on the indicator quad- 
rant should line up properly with 
the range indicators in all ranges. 


d. Engine Idle Speed and 
Dash Pot Adjustment 


Specific instructions for adjust- 
ment vary from one model to 
another, so it will be necessary 
to refer to the car manufacturer’s 
Service Manuals for details. 


e. Vacuum Line Check 


1. Check vacuum line for: 
A. Leaks 

B. Plugged 

C. Crimped 

D 


. Plugged Carburetor orifice. 


f. Vacuum Modulator 
Assembly 


The vacuum modulator assembly 
controls the transmission line 
pressure. A faulty vacuum mod- 
ulator assembly, such as a leak- 
ing diaphragm, bellows or a stuck 
modulator valve may cauSe: 


High line pressure. 
Low line pressure. 
High shift points. 
Low shift points. 
Harsh shifts. 


BY es ee 


Slipping shifts. 
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g- Detent Switch and 
Solenoid 


The detent switch and solenoid 
can be checked by listening for 
the detent solenoid to click while 
operating the switch by hand (with 
the ignition ‘‘ON’’ but engine not 
running). If the solenoid did not 
engage: 


1. Check detent switch and adjust 
(See Shop Manual for adjustment). 


2. Check electrical connections. 
3. Replace the detent solenoid. 


If the solenoid did engage, but the 
shift points were late (detent 
shifts) check: 


1. For loose solenoid attaching 
screws. 


2. Mispositioned solenoid gasket. 
3. Solenoid for plugged orifice. 


4. For a leak between control 
valve assembly spacer plate and 
case. 


a. Bent spacer. 
b. Blown gasket. 


c. Case face not flat. 


h. Governor Assembly 


The governor assembly controls 
the transmission shift points. A 
stuck governor Can cause: 


1. No upshift. 
2. 2nd or 3rd Gear start. 


3. Low or high line pressures. 


i. Control Valve 
Assembly Check 


The control valve assembly check 
involves a disassembly and a 
thorough inspection of the control 
valve assembly with particular 
attention to the following items. 


1. Bolts 


Attaching bolts must not be loose 
or excessive leakage will occur 
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between the adjacent channels. 
Over torquing the bolts can cause 
distortion or warpage, which also 
causes leakage and_ sticking 
valves. 


2. Distorted or Mispositioned 
Springs In Valve Body 


The position and condition of the 
Springs is important. The exact 
number of springs and their loca- 
tion varies with model of trans- 
mission. Reference to the 
manufacturer’s shop manual will 
be helpful in determining the 
exact location and number of 
springs. 


3. Sticky Valves 


The valves should be free enough 
to fall because of their own 
weight. Burrs or small dents can 
be removed using a fine abrasive 


stone. The sharp edges on the 
valve lands should not be 
removed. 

4. Porosity 


Porosity between channels or 
pasSages can be detected by using 
a solvent and observing if any 
leakage occurs. 


2. Bodies or Plates 
Out of Flat 


The valve body, case and spacer 
plate, must be flat or cross leak- 
age can occur. 


A surface plate and bluing is use- 
ful in checking for out of flat 
conditions of the bodies. Gentle 
and careful lapping of the valve 
body sealing faces will often cor- 
rect an out of flat condition. 


j- Rear Servo 


The rear servo applies the rear 
band in reverse, and Lo Range 
lst gear. It also is the accumu- 
lator for the 1-2 shift.. A faulty 


rear servo, such as a leaking 
accumulator or servo piston oil 
seal, a stuck piston, or wrong 
piston, pin can cause: 


. Slipping 1-2 Shift 
. Harsh 1-2 Shift 
. Slipping Reverse 


No Overrun Braking in Lo 


1 

2 

3 

4. No Reverse 
5. 

Range. 


k. Front Servo 


The front servo applies the front 
band in 2nd gear for overrun 
braking. It also acts as an ac- 
cumulator for the 2-3 shift. A 
faulty servo, such as a broken 
oil seal ring, or stuck piston, 
may cause: 


Slipping 1-2 Shift 
Slipping 2-3 Shift 

No 3rd Gear 

No Engine Braking in 2nd 
Harsh 2-3 Shift 


SY oe? ae 


1. Forward Clutch 


The forward clutch is the con- 
nection between the converter and 
the transmission gear set and is 
applied in all forward driving 
ranges. 


No forward drive or slipping first 
gear may be caused from the 
following: 


1. Missing or broken pump oil 
Seal ring. 


2. Leaking inner or outer piston 
seal. 


3. Check ball stuck. 


4. Clutch plates worn. 
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m. Intermediate Clutch 


The intermediate clutch is applied 
in second gear, which makes the 
sprag effective in holding the sun 
gear shaft and sun gear from 
turning counterclockwise. 


A slipping 1-2 shift or no 2nd 
gear may be caused from: 

1. Leaking piston seals. 

2. Worn clutch plates. 


3. Loose case to case center sup- 
port bolt. 


n. Direct Clutch 


1. Leaking piston seals. 
2. Stuck check ball. 


3. Broken or misSing case sup- 
port oil seal rings. 


4. Worn clutch plates. 


9. Loose case to center support 
bolt. 


The direct clutch is applied in 
3rd gear and reverse to drive the 
sun gear clockwise. 


A Slipping 2-3 shift, slipping re- 
verse, no 3rd gear, or no re- 
verse, may be caused from: 


o. Front and Rear Bands 


The front and rear bands are used 
to back up the sprags for over- 
run braking. 


A broken or burnt front band will 
cause no 2nd gear over -run 
braking. 


A broken or burnt rear band will 
cause no first gear over-run 
braking in Lo Range, and no 
reverse. 
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5-36 DIAGNOSIS GUIDE 


CONDITION 


POSSIBLE CAUSE 


No Drive in Drive Range 


First Speed Only - (No. 1-2 Shift) 


No Third Gear (No. 2-3 Shift) 
Drive in Neutral 

No Reverse 

Slipping - All Ranges 
Slipping - 1-2 Shift 

Rough 1-2 Shift 

Slipping 2-3 Shift 

Rough 2-3 Shift 

No Engine Braking (Lo Range 
No Engine Braking (Lo Range 
No Part Throttle Downshifts 
No Detent Downshifts 

Low or High Shift Points 


5-37 OIL LEAKS 


If a transmission is found con- 
sistently low on oil an inspection 
should be made to find and cor- 
rect all external oil leaks. 


All external oil leaks should be 
traced to their original sdurce. 
Due to wind currents, a leak at 
the manual lever seal can form 
a pool of oil at the rear bottom 
pan bolts, indicating a leak at the 
bottom pan bolts. The use of 
black light can be helpful in de- 
termining source of leak. 


The vacuum modulator must also 
be checked to insure that the 
diaphragm has not ruptured, as 
this would allow transmission oil 
to be drawn into the intake mani- 
fold. Usually, the exhaust will 


A-B-C-I-L 


H-I-K-N 
C-L 


F-G-H-I-J-M 


A-B-C-I-J-N-O 


A-B-F-H-I 


A-B-F-I-J-K-M 
B-D-E-F-G-I-J-M 


A-B-F-I-K-N 


B- D- E- F-G-I-N 


Second Gear) I-K-O 

First Gear) I-J-O 
A-B-F-H-I 
E-F-G-I 


A-B-E-F-G-H-I 


be excessively smokey, due to 
transmission oil added to the 
combustion. 


5-38 POSSIBLE POINTS 
OF EXTERNAL 
OIL LEAKS 
. Bottom Pan Gasket 
. Bottom Pan Bolt 
Porosity In Case 
Case Extension To Case 
Rear Seal 
Front Seal 
Governor Cover Plate 
Speedo Gear Housing ‘‘O’’ Ring 
Speedo Shaft to Housing Seal 


COA AT PF © wy pe 


10. Detent Solenoid Adapter ‘‘O”’ 
Ring 
11. Manual Lever Seal 


12. Pump To Case ‘‘O”’ Ring 


13. Vacuum Modulator Assembly 
To Case ‘‘O’’ Ring 


14. Filler Pipe 
15. Parking Pawl Shaft ‘‘O’’ Ring 


16. Front Pump To Case Bolt 
sn @ ba Ring 


17. Converter Weld 
18. 
. Cooler Fittings 

Pressure Take-Off Plug 


. Vacuum Modulator Diaphragm 


Vent Pipe 
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REAR AXLE SPECIFICATIONS 6-1 


GROUP 6 
REAR AXLE ASSEMBLY 


SECTIONS IN GROUP 6 


Section Subject Page Section Subject Page 
6-A Rear Axle Specifications, De- 6-C Positive Traction Differential ... 6-18 
~ scription, Trouble Diagnosis ... 6-l 6-D Propeller Shaft ........... 6-22 
6-B Rear Axle Service Procedures ... 6-6 


SECTION 6-A 
REAR AXLE SPECIFICATIONS, DESCRIPTION, 
TROUBLE DIAGNOSIS 


CONTENTS OF SECTION 6-A 


Paragraph Subject Page Paragraph Subject Page 
6-1 Rear Axle Specifications ...... 6-1 6-3 Rear Axle Trouble Diagnosis.... 6-4 
6-2 Description of Rear Axle ...... 6-2 


6-1 REAR AXLE SPECIFICATIONS 


a. Tightening Specifications 


Use a reliable torque wrench to tighten the parts listed, to insure proper tightening without straining or dis- 
torting parts. These specifications are for clean and lightly lubricated threads only; dry or dirty threads 
produce increased friction which prevents accurate measurement of tightness. 


Thread Torque 
Part Location Size Ft. Lbs. 
Bolt Center: Bearing Support to Frame. jg so) 20 ee A Bo YS ee ee wal ok OS 5/16-24 39-45 
Nut Clamp, Rear Universal Joint to Pinion Flange ............4..e40.--. 5/16-18 12-15 
Nut Differential: ‘Carrier.to- Housing «2.4%. ue Bw ww SO A ee se A A 3/8-16 45-55 
Nut Spring: Upper “End toc Frame: 2. a-6-% 46 oN an OA) eae: a ae ws ee Ge a eS 1/2-13 15-20 
Bolt Track Bar Cross Member Brackets to Frame ..........4.24+4+ee+e-8-. 3/8-16 40-55 
Bolt & Nut Upper Control Arm, Inner to Outer Arm............0.6+8200+6e8e8e8 es 7/16-14 60 Min. 
Bolt & Nut Rear Shock, Lower End to Axle Bracket .........26..000 8 eee eee 7/16-14 35 Min. 
Bolt Ring (Gear ito Case. gry. e ce ais Ba eer ey ok. ive Wie HE OR Se eR Hh a es 7/16-20 65-75 
Nut Wheel Bearing Retainer and Brake Assembly to Housing ............ 3/8-16 40-55 
Bolt & Nut Differential Bearing Support Clamping ...............0+50+0ee008- 1/2-20 40-50 
Nut Spring, Lower End to Lower Control Arm .........4.00+e eee eees 1/2-13 20-30 
Nut Rear -Shock,.'Upper: End:to: Frame ov 4: ac keke ai oe, ee he a le 1/2-13 35-45 
Nut Wheel and Brake Drum to Rear Axle Shaft ............0+0200c8c8c808 1/2-20 65-85 
Bolt & Nut Track Bar to Axle or Frame Bracket ......... 00 eee eeeeeeeese 5/8-18 100-140 
Bolt’ Nut. Control Arm. ‘Pivot, Allo ssc 8 & 6 ae eh eS a ae Sw a ees 1/2-13 80-110 
Nut Pinion Bearing LOCK: ace: eo oa w ae. Bs we as es ee Be ee OR EO RN 7/8-14 200-300 
b. General Specifications 
Items All Series 
Rear Axe ST ype: 5-6. ceca iy ae ee ee ye Be a a ee ew Bad ele le eB Ss ee a Se a es Ge Semi-Floating Hypoid 
Drive And “EOCQue: a. 4. oe eB: hk eect Wh hh hes Go ei eas GE Hh Sate Hs AE we ee ee. pol, Bhs Se Through 3 Control Arms 


Rear: Axley Oil Capacity: safeties hema eke an as we ae A ee ee eg ek eg as 4 1/2 Pints 


6-2 DESCRIPTION 


b. General Specifications (Cont.) 


items 


Ring and Pinion Gear Set ype 
Bolted Ring Gear 
Pinion Position Adjustment 
Pinion Bearing Preload Adjustment 


Ring Gear Position and Preload Adjustment 
Rear Universal Joint Angle Adjustment 


te ie ae, AS Rs By nee cil, Se" aca, SETS ae Go, EE Me ey een, ee et Ba Ge ee eh. 12 Bolts—7/16 Alloy 


REAR AXLE 
All Series 
Hypoid 
Shims 
Spacers 
SS cae as oe Sat Ws he ae Ah he Bt Shims 


Vernier—Upper Control Arm 


Differential COVER: %. 66 arid sch he Be a a ae Ss ae a, oS GORE ES eee ae Welded to Housing 
Propeller -Sial tsi a jy a: fats a: ce ine aepcloe ae ae, ey ie ae oe EK ele A Ba a ee AO, Se vas la ie ek 2 Piece—Open Drive Line 


Center Support 
Universal Joints 


c. Limits for Fitting and Adjusting 


Pinion Position 
Pinion Bearing Preload 


Ring Gear Position 
Ring Gear Preload 


d. Rear Axle Gear Ratios 


Gear ratios are indicated by num- 
bers stamped on the bottom of the 
axle housing. The production date 
is also indicated by a stamped 
number which represents the day 
of the year starting with ‘‘1’’ for 
January 1. See Figure 6-1. 


GEAR RATIO 
(3. 23 to 1) 


MANUFACTURING DATE 


Figure 6-1—Rear Axle 
Ratio Identification 


e. Speedometer Gears 


Speedometer gears must corres- 
pond to axle ratios and tire sizes 
in order to have correct speed- 
Ometer and odometer readings. 
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6-2 DESCRIPTION OF 
REAR AXLE 


The rear axle assembly is of the 
semi-floating type in which the 
Car weight is carried on the axle 
Shafts through ball bearings en- 
closed in the outer axle housing. 
The rear axle is designed for use 
with an open drive line and coil 
springs. Drive from the axle 
housing is transmitted to the 
frame through one upper and two 
lower control arms. The lower 
control arms also provide seats 
for the coil springs; the upper 
control arm is adjustable in 
length to give the desired univer- 
Sal joint angle. Large rubber 
bushings at both ends of these 
control arms absorb vibration and 
noise. The final drive is a hypoid 
type ring gear and pinion with 
the centerline of the pinion gear 
below the centerline of the ring 
gear. See Figure 6-2. 


The drive pinion is mounted in 
two tapered roller bearings which 
are preloaded by two selected 
Spacers at assembly. See Figure 
6-3. The pinion is positioned by 
a Shim located between the head 
of the drive pinion and the rear 


Ball Bearing 
2 Single—1 Double 
Constant Velocity 


Pd 


= .0015 from Marking 
on Pinion 

15-35 Inch Lbs. Torque 
on Pinion with New Seal 
.007-.009 Backlash 
.004 Compression 
(.002 per side) 


pinion bearing. The front bearing 
is held in place by a large washer 
and a locking pinion nut. The dif- 
ferential carrier casting has an 
oil feed passage to the pinion 
bearings and an oil return hole so 
that the oil will circulate and 
cool. 


The differential is supported in 
carrier by two tapered roller side 
bearings. These are preloaded 
by inserting shims between the 
bearings and the pedestals. The 
differential assembly is_ poSi- 
tioned for proper gear and pinion 
back-lash by varying these shims. 
The bearings are centered on the 
cross axis by lock taper cones 
secured in the pedestal bores by 
Clamp bolts. The ring gear is 
bolted to the case. The case 
houses two side gears in mesh 
with two pinions mounted on a 
pinion axle which is anchored in 
the case by a spring pin. The 
pinions and side gears are backed 
by bronze thrust washers. 


The axle shaft inner splines en- 
gage the differential side gears 
with a floating fit. The outer ends 
are supported in the axle housing 
by thrust type ball bearings which 
are factory packed for the life of 


REAR AXLE 


HUB BOLT 
AXLE SHAFT 


RETAINER 
(OUTER) > 


RETAINER 
(INNER) 


the bearings and sealed on both 
sides. The axle shaft oil seals 
are located inboard of the bear- 
ings. The bearings are secured 


PINION 
PAINE | 


' ESS LS 


PINION NUT 


PINION FLANGE | 
NY j 
iecnee- 


SLINGER 
O-RING SEAL 


SPACERS 


CARRIER 
PINION AXLE 
WASHER 


Cia 


SS STN 


BEARING 
SIDE GEAR 
PINION 
WASHER 
RING GEAR 


Figure 6-2—Rear Axle Assembly 


against a shoulder on the shaft by 
a press fit retaining ring. Inward 
movement of the bearing and shaft 
assembly is stopped by a shoulder 


FRONT 
PINION 
BEARING 


SSS 


REAR 


\ \ PRELOAD 
SPACERS 


Figure 6-3—Drive Pinion Parts 
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OIL SEAL 
FRONT PINION 
BEARING 


REAR PINION 

BEARING 
DRIVE 
PINION 


i. fi FILLER PLUG 


ANN : SSS 


aves 


ze 


———— 
-————3 


So 


=~ SHIM 


PEDESTAL 


SIDE 
CASE — BEARING 


SPRING PIN 


-_ 
be 


in the housing; outward movement 
is stopped by a retainer plate. 
Wheel side through is taken at the 
wheel bearings, so an axle shaft 


PINION 
BEARING 
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REAR AXLE 


erecta sovece sapere nnn mmm nn 


may be removed by removing the 
nuts holding the bearing retainer 
and brake backing plate to the 
axle housing flange. See Figure 
6-4. 


The rear axle filler plug is lo- 
cated in the right side of the car- 
rier casting. The lubricant level 
is correct when the level is at the 
filler opening to 1/4 inch below 
the filler opening. Since periodic 
lubricant changes are not recom- 
mended, there is no drain plug. 
The rear brake drum is mounted 
against the axle shaft flange on 
bolts pressed through the inboard 
side of the axle flange. Right and 
left side wheel bolts both have 
right hand threads. 


A seal in the front of the carrier 
bears against the pinion flange to 
prevent differential gear oil from 
leaking around the O.D. of the 
flange. An ‘‘O’’ ring seal is com- 
pressed between the pinion flange 
and the drive pinion to prevent 
gear oil from leaking out through 
the splines. See Figure 6-2. 


RETAINING 
RING 


WHEEL 
BEARING 


Figure 6-4—Rear Wheel Bearing 
and Seal 


6-3 REAR AXLE TROUBLE 
DIAGNOSIS 


a. Elimination of External 
Noises 


When a rear axle is suspected of 
being noisy it is advisable to 
make a thorough test to determine 
whether the noise originates in 
the tires, road surface, front 
wheel bearings, engine, trensmis- 
sion, or rear axle assembly. 
Noise which originates in other 
places cannot be corrected by 
adjustment or replacement of 
parts in the rear axle assembly. 


(1) Road Noise. Some road sur- 
faces, such as brick or rough 
surfaced concrete, cause noise 
which may be mistaken for tire 
or rear axle noise. Driving ona 
different type of road, such as 
smooth asphalt or dirt, will 
quickly show whether the road 
surface is the cause of noise. 
Road noise usually is the Same on 
drive or coast. 


(2) Tire Noise. Tire noise may 
easily be mistaken for rear axle 
noise even though the noisy tires 
may be located on the front 
wheels. Tires which are worn 
unevenly or which have the sur- 
faces of the non-skid divisions 
worn in sawtooth fashion are usu- 
ally noisy, and may produce vi- 
brations which seem to originate 
elsewhere in the vehicle. This is 
particularly true with low tire 
pressure. Some desgins of non- 
skid treads may be more noisy 
than others, even when tires are 
new. 


(3) Test for Tire Noise. Tire 
noise changes with different road 
surfaces, but rear axle noise does 
not. Temporarily inflating all 
tires to approximately 50 pounds 
pressure, for test purposes only, 
will materially alter noise caused 
by tires, but will not affect noise 
caused by the rear axle. Rear 
axle noise usually ceases when 
coasting at speeds under 30 miles 
per hour; however, tire noise con- 


tinues but with lower tone as car 
speed is reduced. Rear axle noise 
usually changes when comparing 
drive and coast, but tire noise 
remains about the same. 


(4) Front Wheel Bearing Noise. 
Loose or rough front wheel bear- 


ings will cause noise which may 
be confused with rear axle noises; 
however, front wheel bearing 
noise does not change when com- 
paring drive and coast. Light ap- 
plication of brake while holding 
car speed steady will often cause 
wheel bearing noise to diminish 
as this takes some weight off the 
bearing. Front wheel bearings 
may be easily checked for noise 
by jacking up the wheels and spin- 
ning them, also by shaking wheels 
to determine if bearings are 


loose, 
(5) Engine and Transmission 
Noises. Sometimes a noise which 


seems to originate in the rear 
axle is actually caused by the en- 
gine or transmission. To deter- 
mine which unit is actually 
causing the noise, observe ap- 
proximate car speeds and condi- 
tions under which the noise is 
most pronounced; then stop car in 
a quiet place to avoid interfering 
noises. With transmission in neu- 
tral, run engine slowly up and 
down through engine speeds cor- 
responding to car speed at which 
the noise was most pronounced. 
Ifa similar noise is produced with 
car standing, it is caused by the 
engine or transmission and not 
the rear axle. 


b. Rear Axle Noises 


If a careful ‘test of the car shows 
that the noise is not caused by 
external items as described in 
subparagraph a, it is then reason- 
able to assume that the noise is 
caused by the rear axle assembly. 
The rear axle should be tested on 
a smooth level road to avoid road 
noise. It is not advisable to test 
rear axle for noise by running 
with rear wheels jacked up. 
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Noises in the rear axle assembly 
may be caused by faulty propeller 
shaft or rear wheel bearings, 
faulty differential or pinion shaft 
bearings, misalignment between 
two U-joints, worn differential 
side gears and pinions, or by a 
mismatched, improperly adjusted 
Or scored ring and pinion gear 
set. 


(1) Rear Wheel Bearing Noise. A 
rough rear wheel bearing pro- 


duces a vibration or growl which 
continues with car coasting with 
transmission in neutral. A brin- 
elled rear wheel bearing causes 
a knock or click approximately 
every tworevolutions of rear 
wheel since the bearing rollers 
do not travel at the same speed 
as the rear axle and wheel. Jack 
up rear wheels and spin by hand 
while listening at hubs for evi- 
dence of rough or brinelled wheel 
bearing. 


(2) Differential Side Gear and 
Pinion Noise. Differential side 
gears and pinions seldom cause 
noise since their movement is 
relatively slight on straight ahead 
driving. Noise produced by these 
gears will be most pronounced on 
turns. 


(3) Pinion Bearing Noise. Rough 
or brinelled pinion bearings pro- 
duce a continuous low pitch whir- 
ring or scraping noise starting 
at relatively low speed. 


(4) Ring and Pinion Gear Noise. 
Noise produced by the ring and 


pinion gear set generally shows 
up as drive noise, coast noise, 
or float noise. 


(a) Drive noise is most evident on 
constant acceleration through the 
Speed range. 


(b) Coast noise is most evident 
when car is allowed to coast 
through the speed range with 
throttle closed. 


(c) Float noise is most evident 
while just barely holding the car 
Speed constant on a level road at 
any given speed. 


(d) Drive, coast, and float noises 


will be very rough and irregular 


if the differential or pinion shaft 
bearings are rough, worn, or 
loose, and will vary in tone with 
speed. 


c. Check for Propeller Shaft 
Vibration 


Objectionable vibrations at high 
speed (65 MPH or higher) may be 
caused by a propeller shaft that is 
out of balance. Out of balance 
may be caused by a bent shaft. 


To determine whether the pro- 
peller shaft is causing vibration, 
drive car through the speed range 
and note car speed at which vibra- 
tion is most pronounced. Shift 
transmission into low range and 


drive car at Same engine speed 


as when vibration was most pro- 
nounced in direct drive, and note 
the effect on vibration. 


To determine the required engine 
speed, divide car speed by the 
transmission gear ratio, using 
2.48 for automatic. Example: if 
vibration is most pronounced at 
65 MPH in direct drive, the same 
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engine speed would be produced 


in low range at 5.43 26 MPH. 


if the vibration is still present at 
the Same engine speed whether in 
direct drive or in the lower gear, 
then the propeller shaft is not out 
of balance. If the vibration de- 
creases or is eliminated in the 
lower gear, then the propeller 
shaft is out of balance and should 
be removed for correction. 


d. Oil Leaks 


It is difficult to determine the 
source of some oil leaks. When 
there is evidence of an oil leak 
at these locations, the probable 
cause is as follows: 


(1) A leak coming from the bot- 
tom edge of the brake backing 
plate is caused by either a leak- 
ing wheel bearing seal or a leak- 
ing brake cylinder. The feel and 
smell of the leaking oil will help 
determine the type leak to expect. 


(2) Oil coming from between the 
rear pinion flange slinger and the 
Carrier is caused by a leaking 
pinion seal. Oil coming out around 
the pinion nut is cauSed by a de- 
fective ‘‘O’’ ring seal between the 
drive pinion and the ninion flange. 


Even after the point of leakage 
has been determined, it is hard to 
tell whether the oil is leaking 
past the lip of the seal or past 
the O.D. of the seal. Therefore it 
is a good idea to make sure the 
leak is stopped by using a non- 
hardening sealing compound 
around the O.D. of the new Seal. 


6-6 SERVICE PROCEDURES REAR AXLE 
SECTION 6-B 
REAR AXLE SERVICE PROCEDURES 
CONTENTS OF SECTION 6-B 
Paragraph Subject Page Paragraph Subject Page 
6-4 Removal and Installation of 6-6 Removal and Installation of 
Rear Axle Assembly ....... 6-6 Carrier Assembly ........ 6-8 
6-5 Removal and Installation of 6-7 Disassembly of Carrier 
Axle Shaft, Wheel Bearing Assembly: ssi #4 «06 Ww So awe a od 6-8 
Or Oll Seal’ Viele wise ee ek & So 6-7 6-8 Assembly of Carrier Assembly... 6-11 


6-4 REMOVAL AND IN- 
STALLATION OF REAR 
AXLE ASSEMBLY 


It is not necessary to remove the 
rear axle assembly for any nor- 
mal repairs. The axle shafts and 
the carrier assembly can easily 
be removed from the car, leaving 
the rear axle assembly in place. 
However, if the housing is dam- 
aged, the rear axle assembly can 
be removed and installed using 
the following procedure. 


a. Removal of Rear Axle 
Assembly 


1. Raise rear of car and support 
securely using car stands under 
both frame side rails. 


2. Mark rear universal joint and 
pinion flange for proper reas- 
sembly. Disconnect rear uni- 
versal joint by removing two U- 
bolts. (On 4700, mark flanged 
ball stud yoke and rear pinion 
flange for proper alignment at 
reassembly. Then disconnect 
rear CV joint from rear axle 
by removing four pinion flange 
bolts.) Push rear propeller shaft 
forward as far as possible, then 
wire it to the upper control arm 
frame bracket to support it out of 
the way. 


3. Disconnect brake hoSe at sup- 
port bracket. Cover hose and 
brake pipe openings to prevent 
entrance of dirt. 


4. Disconnect parking brake 


cables by removing adjusting nut 
and sheave. Unclip each cable at 
two places, disengage from 
guides, pull each cable free and 
lay-out forward from rear 
wheels. 


5. Place a jack under center of 
rear axle housing and raise until 
shock absorbers are compressed 
slightly. Disconnect shock ab- 
sorbers at lower ends. 


6. Disconnect track bar at axle 
ends. 


7. Disconnect upper control arm 
at axle end. 


8. Lower jack slightly and dis- 
connect lower control arms at 
axle end. 


9. Lower jack from under axle 
housing and remove. 


10. Roll rear axle assembly out 
from under car. 


b. Installation of Rear 
Axle Assembly 


1. With car resting securely on 
stands under frame, roll rear axle 
assembly into place. 


2. Place a jack under center of 
axle housing and raise until 
aligned with lower control arms. 
Install lower control arm bolts 
and nuts. Torque nuts to 95 ft. lbs. 


3. Raise jack slightly and connect 
upper control arm to axle hous- 
ing. Torque nuts to 95 ft. lbs. 


4. Connect track bar to axle 
housing. Torque nut to 120 ft. lbs. 


5. Connect shock absorber lower 
ends. Torque nuts to 40 ft. lbs. 


6. Install parking brake cables 
through clips and guides. Install 
sheave and adjusting nut. 


7. Adjust parking brake accord- 
ing to procedure in paragraph 9-8. 


8. Connect brake hose at support 
bracket and lock in place with 
yoke. 


9. Bleed both rear wheel cylin- 
ders as described in paragraph 
9-6. 


10. Connect rear universal joint 
to pinion flange according to 
alignment marks. Compress 
bearings using a C-clamp so that 
bearing snap rings will engage 
pinion flange without gouging. See 
Figure 6-70. (On 4700, connect 
flanged ball stud yoke and rear 
pinion flange according to align- 
ment marks.) 


11. Torque U-bolt nuts to 13 ft. 
lbs. using an extension such as 
J-9113 (this corresponds to 15 
ft. lbs. without an extension). See 
Figure 6-71. (On 4700, torque 4 
pinion flange bolts to 75 ft. lbs.). 


12. With car approximately level, 
fill rear axle housing to filler 
plug hole using specified gear 
lubricant. If axle housing or any 
rear suspension parts were re- 
placed due to damage, rear uni- 
versal joint angle must be 
checked and adjusted as required. 
See paragraph 6-19. 
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6-5 REMOVAL AND IN- 
STALLATION OF AXLE 
SHAFT, WHEEL BEAR- 
ING, OR OIL SEAL 


a. Remove Axle Shaft 
Assembly 


1. Place car stands solidly under 
rear axle housing so that wheels 
are clear of floor. 


2. Remove rear wheel and brake 
drum. Both left and right side 
wheel bolts have right hand 
threads. 


3. Remove nuts holding wheel 
bearing retainer plate to brake 
backing plate, leaving bolts in 
place to support backing plate. 


4. Pull out axle shaft assembly 
using Puller J-6176 with a slide 


hammer. See Figure 6-5. CAU- 
TION: While pulling axle shaft 


out through seal, support shaft 


carefully in center of seal to 
avoid cutting seal lip. 


5. Replace two opposite retainer 
nuts finger tight to hold brake 
plate in position. 


b. Remove and Install 
Rear Wheel Bearing 


The rear wheel bearing and the 
bearing retaining ring both have a 
heavy press fit on the axle shaft. 
Because of this fit, they should be 
removed or installed separately. 


1. Notch wheel bearing retaining 
ring in 3 or 4 places with a chisel. 
See Figure 6-6. Retaining ring 
will expand so that it can be 
Slipped off. CAUTION: Axle shaft 


may be nicked if ring is cut 
completely through. 


2. Press wheel bearing off, using 
Remover J-6525 either in a press 
Or in a set-up using Ram and 
Yoke Assembly J-6180 and Adap- 
ter J-6258 as shown in Figure 
6-7. 


3. Install bearing retainer plate. 
Press new wheel bearing and re- 


PULLER 


ADAPTER 
J-2619-4 


Figure 6-5—Removing Rear 
Axle Shaft 


BEARING 


Figure 6-6—Removing Rear Wheel 
Bearing Retaining Ring 


taining ring against shoulder on 
axle shaft using Installer J-9739 
either in a press or in a Set-up 
using Ram and Yoke Assembly 
J-6180 and Holder J-6407 shown 


in Figure 6-8. CAUTION: Bearing 


retainer plate must be on axle 
Shaft before bearing is installed; 
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retainer gasket can be installed 
after bearing. 


ec. Remove and Install Axle 
Shaft Oil Seal 


The oil seal is located inboard of 
the wheel bearing with its O.D. 
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tight in the rear axle housing and 
its Sealing lip contacting a ground 
surface of the axle shaft. See 
Figure 6-2. Before removing, in- 
Stall 2 nuts finger tight to retain 
backing plate to axle housing. 
This protects the brake lines. 


1. To remove oil seal, insert 
Puller J-6199 just through seal 
and expand. Pull seal with a slide 
hammer, See Figure 6-9. 


2. Before installing apply sealer 
to O.D. of new Seal. 


3. Position seal over Installer 
J-9740 and drive seal straight 
into housing until installer bot- 
toms against wheel bearing 
shoulder. See Figure 6-10. 


d. Remove and Install Rear 
Wheel Bolt 


1. To remove and install a rear 
wheel bolt, axle shaft assembly 
must be out of car. Remove rear 
wheel bolt by pressing from axle 
flange. 


2. Install new rear wheel bolt by 
pressing through axle flange. 
Check new bolt for looseness; if 
bolt can be moved at all with 
fingers, axle shaft must be 
replaced. 


e. Install Axle Shaft Assembly 


Rear axle shafts are not inter- 
changeable between sides; the 
right shaft is longer than the left. 


1. Apply a coat of wheel bearing 
grease in wheel bearing recess of 
housing. Install new outer re- 
tainer plate gasket over retainer 
bolts. 


2. Apply gear lubricant to the 
bearing surface and splines at the 
inner end of the axle shaft. Apply 
a coat of wheel bearing grease on 
the seal surface of the shaft to 
approximately 6 inches inboard 
of the shaft. Install axle shaft 
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Figure 6-7—Removing Rear Wheel Bearing 


through seal carefully to avoid 
cutting seal lip. Drive shaft into 
position. NOTE: If the axle to be 
installed is a positive traction 
axle, ONLY POSITIVE TRACTION 
LUBRICANT SHOULD BE USED. 


3. Install retainer nuts andtorque 
to 50 ft. Ibs. 


4. Install drum and wheel. 
Torque lug nuts to 70 ft. lbs. 


6-6 REMOVAL AND 
INSTALLATION OF 
CARRIER ASSEMBLY 


a. Remove Carrier Assembly 


1. Raise rear of car and support 
securely under rear axle housing. 


2. Mark rear universal joint and 
pinion flange for proper alignment 
at reassembly. Then disconnect 
rear universal joint by removing 


two U-bolts. (On 4700, mark 
flanged ball stud yoke and rear 
pinion flange for proper alignment 
at reassembly. Then disconnect 
rear CV joint by removing 4 pin- 
ion flange bolts.) Push rear pro- 
peller shaft forward as far as 
possible, then wire it to the upper 
control arm frame bracket to 
support it out of the way. 


3. Remove rear wheels and brake 
drums. Remove axle shaft as- 
Ssemblies as described in para- 
graph 6-5. 


4. Remove carrier to axle hous- 
ing nuts except two opposite nuts; 
back these two nuts out until they 
engage only a few threads. 


5. Locate a drain pan under car- 
rier flange, then move carrier 
forward to drain gear lubricant. 


6. Remove carrier assembly 
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uSing a transmission jack, if 
available. 


b. Install Carrier Assembly 


1. Clean gasket surface of rear 
axle housing. Apply gasket cement 
and install new gasket. Make sure 
mounting surface of carrier is 
clean and free of any burrs or 
nicks. 


2. Raise carrier assembly with a 
transmission jack, if available. 
Install carrier on axle housing. 
Torque nuts to 50 ft. lbs. 


3. Install axle shaft assemblies 
as described in paragraph 6-5. 
Install rear drums and wheels. 
Torque lug nuts to 70 ft. lbs. 


4. Connect rear universal joint 
to pinion flange according to 
alignment marks. Compress 
bearings using a C-clamp so that 
bearing snap rings will engage 
pinion flange without gouging. See 
Figure 6-70. (On Riviera, connect 
flanged ball stud yoke and rear 
pinion flange according to align- 
ment marks.) 


5. Torque U-bolt nuts to 13 ft. 
lbs. using an extension such as 
J-9113. See Figure 6-71. (On 
Riviera torque 4 pinion flange 
bolts to 75 ft. lbs.). 


6. With car approximately level, 
fill rear axle housing to filler plug 
hole using specified lubricant. 


6-7 DISASSEMBLY OF 
CARRIER ASSEMBLY 


a. Removal and Disassembly of 
Ring Gear and Case 
Assembly 

1. Place carrier assembly in 

stitable mounting fixture such as 

Fixture J-6177. 


9. It is advisable to check the 
existing gear lash with-a dial in- 
dicator as described in paragraph 
6-8, e. This will indicate gear or 
bearing wear or an error in back- 
lash or preload setting which will 
help in determining cause of axle 
noise. It will also enable used 
gears to be reinstalled at original 
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INSTALLER 
J-9739 


— 


HOLDER J-6407 


Figure 6-8—Installing Rear Wheel Bearing or Retaining Ring 
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J-6199 
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ADAPTER 


Figure 6-9—Removing Axle Shaft Oil Seal 


Figure 6-10—Installing Axle Shaft 
Oil Seal 


lash setting to avoid changing gear 
tooth contact. 


3. Remove differential bearing 
pedestal clamp bolts and open 
pedestals by tapping a wedge in 
each pedestal slot. 


CAUTION: Do not uSe excessive 


force on wedges as pedestal bores 


may be permanently distorted. 


4. Pull differential bearing sup- 
ports with Puller J-9744-1 using 
the following procedure: 


(a) Using a screwdriver, turn ex- 
panding screw in puller body, 
J-9744-5 in a counterclockwise 
direction to retract pins, then in- 
sert puller body into differential 
bearing support until reference 
line on tool is flush with end of 
Support and punch mark is in 
general direction of hole in sup- 
port. See Figure 6-11. 


SCREW 
DRIVER 


Figure 6-11—Installing Support Puller 
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(b) Expand pins a slight amount 
by turning expanding screw with 
screwdriver in a clockwise di- 
rection until a light drag on pins 
is felt, then move tool as required 
to engage pins with holes in sup- 
port. Fully expand pins. 


(c) Place bridge J-9744-2 over 
puller complete with draw bolt, 
thrust bearing, and washer as 
shown in Figure 6-12. With a 
Suitable wrench tighten bolt to 
withdraw bearing support. 


5. Install Spreader J-6185 shown 
in Figure 6-34. Tighten spreader 
bolt just enough to free case 
assembly. 


CAUTION: Do not spread pedes- 
tals any farther than necessary 
or they may be permanently 
sprung. 


Lift case straight out until side 
bearings are half-way clear of 
pedestals. Then take hold at bear- 
ings with both hands to prevent 
bearings from dropping and lift 
case assembly out. Keep right 
and left bearings, shims, and sup- 
perts in sets so that they may be 
reinstalled in the same positions. 
Remove spreader tool. 


6. Mark ring gear and caSe, so 
they may be reassembled tn same 
relative position. Remove ring 
gear from case. If ring gear is 
tight, tap it off using a soft ham- 
mer; do not pry between ring gear 
and case. 


7. Drive differential pinion axle 
spring pin and pinion axle from 
case. Mark side gears, pinions, 
and washers so they may be rein- 
Stalled in same sides. Remove 
Side gears, pinions, and washers. 


8. If a differential bearing is to 
be replaced, pull bearing outer 
race from caSe with Remover 
J-6552 using the following pro- 
cedure: (See Figures 6-13 and 
6-14). 


(a) Insert puller jaws with lips 
down under edge of outer race. 


Figure 6-12—Removing Differential 
Bearing Support 
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Figure 6-13—Proper Position of 
J-6552 Parts 


(b) Carefully thread spreader 
screw into jaws, making sure that 
threads are not crossed. Leave 
spreader screw one full turn away 
from jaws. 


(c) Place retainer ring and adap- 
ter over jaws, tapping them down 
while pulling up spreader screw 
so that ring fits snugly around 
jaws; then turn spreader screw 
tightly against jaws. 


(d) Place sleeve over assembled 
tool. Insert draw bolt through 
washer, thrust bearing andsleeve. 
Then thread it into spreader 
screw and pull bearing outer race. 
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SCREW 
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Figure 6-14—Installing Sleeve to 
Remove Bearing Outer Race 


b. Removal of Pinion 
and Bearings 


1. Check pinion preload as de- 
scribed in paragraph 6-8. If there 
is no preload reading, check for 
looseness of pinion assembly by 
Shaking. Any noticeahle looseness 
indicates worn or defective bear- 
ings, requiring replacement. If 
run long with very loose bearings, 
ring and pinion gears will be 
damaged and also need replacing. 


2. Install Holder J-8614-01 on 
pinion flange using two 5/16-18 
x 2 bolts with flat washers. (On 
4700, install Holder J-8614-01 on 
pinion flange using Adapters 
J-21619.) Remove pinion nut us- 
ing a 5/16 (3/4 drive) socket on 
Handle J-6246. Remove washer. 
See Figures 6-15 and 16. 


NOTE: Because of differences in 
castings, it may be necessary to 
file out slightly slotted bolt holes 
in holder in order to accommo- 
date J-21619 Adapters. 


3. Pull flange from pinion using 
Puller J-8614-02 in Holder 
J-8614-01. (On 4700 use Puller 
J-8614-02 in Holder J-8614-01 
with Adapters J-21619.) To in- 
stall puller, back out puller 
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Figure 6-15—Removing Pinion Nut 


screw, insert puller through hold- 
er, and rotate 1/8 turn. See Fig- 
ures 6-17 and 18. 


4. As pinion flange is removed, 
hold hand under pinion to catch it, 
as it may fall through. Remove 
‘“‘O’’ ring seal from pinion. If 
necessary, tap pinion out with a 
soft hammer, being careful to 
guide pinion with hand to avoid 
damage to bearing outer races. 


0. If rear pinion bearing is to be 
replaced or pinion depth setting is 
to be changed, remove rear bear- 
ing from pinion shaft using Re- 
mover J-9746 and Holder J-6407 
in a press, or in a set-up using 
Ram and Yoke Assembly J-6180 
as shown in Figure 6-20. 
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Figure 6-16—Removing Pinion 
Nut - 4700 
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Figure 6-17—Removing Pinion Flange 


6. Pry pinion oil seal from car- 
rier, being careful not to damage 
front pinion bearing. If front pin- 
ion bearing is to be replaced, 
drive outer race from carrier 
using a drift in slots provided 
for this purpose. 


7. If rear pinion bearing is to be 
replaced, drive outer race from 
carrier uSing a drift in slots pro- 
vided for this purpose. 


6-8 ASSEMBLY OF CARRIER 


ASSEMBLY 


Before installation of any parts, 
examine the wearing surfaces of 
all parts for scoring or unusual 
wear. Make certain that the in- 
terior of the carrier housing is 
absolutely clean and dry. Also 
make certain that the parts to be 
assembled are absolutely clean 


a i} 


_— 


See ADAPTERS | 


Figure 6-18—Removing Pinion 


Flange - 4700 
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Figure 6-19—Installing Pinion 
Bearing Remover 


and that there are no _ burred 
edges. Lubricate all parts with 
the specified rear axle lubricant 
just before assembly. 


PINION 


ks 


REMOVER 
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Figure 6-20—Removing Rear 
Pinion Bearing 
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Figure 6-21—Nominal Pinion Setting Depth 


NOTE: If the Buick is equipped 
with a Positive Traction Differ- 
ential, only Positive Traction 
Lube should be used. 


CAUTION: If the ring gear and 
pinion are changed, only factory 
hypoid lubricant should be used 
for filling because of its special 
anti-scoring properties. For this 
reason the proper lubricant is in- 
Cluded in the carton with the re- 
placement gears as received from 


the Buick warehouses. See para- 
graph 1-9. 


a. Pinion Setting Marks 
and Setting Gauges 


All Buick ring and pinion gear 
sets are selectively matched for 
best operating position and proper 
tooth contact. After matching, a 
serial number is etched on both 
the pinion and the ring gear to aid 
in keeping matched parts together. 
Parts having different serial 


numbers must never be used 
together. 


Ring and pinion gear sets are 
matched in a special test machine 
which permits adjustment of pin- 
ion depth in ring gear until a 
point is reached where best oper- 
ation and proper tooth contact 
under load is obtained. At this 
point, the setting of the pinion 
with reference to the centerline 
of the ring gear is indicated by 
the machine. This setting may 
vary Slightly from the design or 
‘nominal’’ setting due to allow- 
able variation in machining the 
parts. 


All production pinions are marked 
to indicate the variations in 
thousandths of an inch over or 
under the ‘‘nominal’’ setting. 
When a pinion is marked ‘‘+’’ 
(plus), it means that the pinion, 
when installed in the carrier, must 
be at a given distance from the 
centerline of the side pedestals 
plus the amount indicated on the 
pinion to position it at the nom- 
inal setting. When a pinion is 
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marked ‘‘-’’ (minus), it means 
that it must be located at the 


given distance minus the amount 
marked on the pinion to position 
it at the ‘‘nominal’’ setting. See 
Figure 6-21. 


All service pinions are ‘‘nominal’’ 
or zero pinions and are therefore 
unmarked. These service pinions 
are set directly at a given dis- 
tance from the centerline of the 
side pedestals. 


Pinion Setting Gauge J-5647 with 
Adapter J-5647-35, Adapter 
J-5647-34, Pilot J-5647-37, 
Gauge Plate J-5647-36, and Stud 
and Nut Assembly J-8619-13 is 
used to set pinion depth. See 
Figure 6-22. It is not necessary 
to reassemble and install the pin- 
ion to determine the correct pin- 
ion depth shim since the pinion 
depth setting gauge arrangement 
provides in effect, a nominal or 
zero pinion aS a gauging 
reference. 


b. Checking Pinion Depth 


NOTE: Before _ setting pinion 
depth, the pinion bearing races 
must be in position and the pinion 
oil seal must be removed. Install 
races following instructions in 
subparagraph c., Steps 1 and 2. 


1. Be certain that all parts in 
pinion setting gauge are clean. 


2. Install the disks on the indi- 
cator gauge. Install the small 
contact button on the stem of the 
dial indicator and mount the dial 
indicator on the indicator gauge. 


3. Place the indicator gauge on 
the master gauge so that the 
spring-loaded center is engaged 
in the centering hole correspond- 
ing to the indicator pad ‘‘b’’. See 
Figure 6-22. 


4, Center the indicator contact 
button on the specified contact 
pad and lock the indicator by 
tightening the thumb screw. 


5. Hold gauge yoke down firmly 
with both disks contacting the hor- 
izontal and vertical pads on the 
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Figure 6-22—Pinion Setting Gauge J-5647 and Adapters 


master gauge; set dial indicator 
at zero. 


6. Lubricate front and rear pin- 
ion bearings which will be used 
in final reassembly, and position 
them in their respective races in 
the carrier. With bearings held 
in place in races, install Gauge 
Plate J-5647-36 on rear pinion 
bearing inner race, and place 
Pilot J-5647-37 on front pinion 
bearing with small diameter in- 
side bearing race. Insert Stud 
J-8619-13 through pilot, and 
thread it into the gauge plate. 
See Figure 6-23. 


7. Install nut on Stud J-8619-13. 
Hold stud stationary with wrench 
positioned on flats on end of stud; 
tighten nut until a reading of 20 


inch pounds is obtained when ro- 
tating the gauge plate assembly 
with an inch pound torque wrench. 


8. Be certain that differential 
support bores are free of burrs. 
Drive a wedge into each pedestal 
split and spread them just enough 
so that Adapters J-5647-35 and 34 
can be inserted. Then place in- 
dicator gauge in carrier as fol- 
lows: (See Figure 6-24.) 


a. Remove disks from indicator 
gauge and hold it in position in 
the carrier with pins centered in 
the pedestal bores. 


b. Slide long adapter through ped- 
estal bore farthest from pinion 
and over gauge pin. Then slide 
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short adapter in place on other 
side. 


c. Position the spring-loaded pin 
of the indicator gauge in the cen- 
tering hole of Gauge Plate J-5647- 
36, and position the contact button 
of dial indicator to bear against 
machined surface of Gauge Plate. 
See Figure 6-24. 


9, Press gauge yoke down firmly. 
Record dial indicator reading, and 
then remove _ indicator gauge 
checking ‘‘zero setting’’ on mas- 
ter gauge to be certain this set- 
ting was not disturbed by handling. 
If ‘‘zero setting’’ is still correct, 
remove gauging set-up and both 
bearings from carrier. 


10. Examine ring gear and pinion 
for nicks, burrs, or scoring. Any 
of these conditions will require 
replacement of the set. 


11. The correct pinion shim to be 
used during pinion reassembly 
should be selected as follows: 


(a) If a production pinion is being 
reused and pinion is marked ‘‘+’’ 
(plus), the correct shim will have 
a thickness equal to the indicator 
gauge reading found in Step 9 
less the amount specified on the 
pinion. 

(b) If a production pinion is being 
reused and the pinion is marked 
‘‘_7? (minus), the correct shim 
will have a thickness equal to the 
indicator gauge reading found in 
Step 9 plus the amount specified 
on the pinion. 


(c) If a service pinion is being 
used (no marking), the correct 
shim will have a thickness equal 
to the indicator gauge reading 
found in Step 9. 


c. Installation of Pinion 
Bearings and Pinion 


1. Drive front pinion bearing 
outer race against shoulder on 
carrier using Replacer J-8611 
with driver handle. See Figure 
6-25. 
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Figure 6-23—Installing Gauge Plate in Carrier 


2. Drive rear pinion bearing 
outer race against shoulder in 
Carrier using Replacer J-9745 
with driver handle. See Figure 
6-26. 


3. Place correct shim (as deter- 
mined in subpar. b) against head 
of pinion and install rear pinion 
bearing using Replacer J-6377 and 
Holder J-6407 with Ring J-6407-2 
in a press or as shown in Figure 
3-27, 


4. For a starting pinion bearing 


ADAPTER 
'.5647-34 


Se Na 
GAUGE PLATE 
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Figure 6-24—Checking Pinian Setting 


preload adjustment, use original 
pinion preload spacers. Place 
these spacers on pinion and hold 


REPLACER 
J-861] 


Figure 6-25—Installing Front Pinion 
Bearing Outer Race 


pinion assembly in position in 
carrier. Oil front pinion bearing 
and place in position on pinion. 
Hold pinion in place and drive 
front pinion bearing over pinion 
until fully seated using Installer 
J-21005, See Figure 6-28. 


0. Install new ‘‘O”’’ ring seal on 
pinion. Coat O.D. of new pinion 
seal with sealing compound and 


Figure 6-26—Installing Rear Pinion 
Bearing Outer Race 
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Figure 6-27—Installing Rear 
Pinion Bearing 


install seal using Installer 
J-21005. See Figure 6-29. 


6. Fill space between lips of oil 
seal with wheel bearing grease 
and apply a thin coat of the same 
grease on seal surface of pinion 
flange. Install pinion flange on 
pinion by tapping with a soft ham- 
mer until a few pinion threads 
project through the flange. Install 
pinion washer and nut. Hold pin- 
ion flange with Holder J-8614-01. 
(On 4700, hold pinion flange with 
Holder J-8614-01 and Adapters 
J-21619.) Torque pinion nut to 
80 ft. lbs. using Torque Wrench 
J-1313 on outer end of Handle 
J-6246. (This amounts to an ac- 
tual 250 ft. lbs. torque at nut.) 
See Figure 6-30. 
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Figure 6-28—Installing Front 
Pinion Bearing 
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Figure 6-29—Installing Pinion Seal 


7. Rotate pinion three or four 
times to seat bearings. Turn pin- 
ion slowly with an inch pound 
torque wrench; bearing preload 
including drag of new seal should 
be 15 to 35 inch pounds. See Fig- 
ure 6-31. 


If preload torque is low, reduce 
total pinion spacer thickness .001"' 
for each added 10 in, lbs. preload 
needed; if preload is high, in- 
crease total pinion spacer thick- 
ness .001"' for each 10 in. lbs. 
preload to be subtracted. These 
Spacers are furnished to be used 
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Figure 6-30—Tightening Pinion Nut 
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Figure 6-31—Checking Pinion 
Bearing Preload 


in pairs so that possible thick- 
nesses range from .400" to .470" 
by thousandths. Service spacers 
are marked with their thickness 
in thousandths. 


d. Assembly of Differential 
Case, Gears and Bearings 


1. Drive differential bearing 
outer races into case, using Re- 
placer J-9742. See Figure 6-32. 


2. Install side gears, pinions, and 
washers in case. If same parts 
are used, replace in original 
sides. Install pinion axle. Drive 
spring pin through hole in pinion 
axle until flush with case. 


HANDLE 
J-872-5 —> 


REPLACER 
J-9742 


Figure 6-32—Installing Differential 
Bearing Outer Race 
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3. Check matching numbers on 
ring gear and pinion to make sure 
the two parts have not been mixed 
with another gear set. 


4. After making sure that mating 
surfaces of caSe and ring gear 
are clean and free of burrs, bolt 
ring gear to case using three 
Studs J-6251 to align parts. See 
Figure 6-33. If same ring gear 
and case are used, line up marks 
so they are assembled in same 
relative positions. 


Do not use lock washers or any 
substitute bolts. 


5. First tighten bolts alternately 
On opposite sides of the case to 
35 ft. lbs. torque, then tighten in 
the Same manner to 70 ft. Ibs. 


e. Installation and Adjustment 
of Ring and Case 
Assembly 


1. Before installation of ring 
gear and case assembly make 
sure that differential bearing and 
bearing support surfaces in car- 
rier pedestals are clean and free 
of burrs. Remove any burrs which 
might prevent bearings or bear- 
ing Supports from_s seating 
properly. 


2. Place case assembly and dif- 
ferential bearings in position in 
carrier. If same bearings are 
used, install in original positions. 
Insert Support Tools J-9743 
through the pedestal bores into 
the bearing inner races. Press 


Figure 6-33—Installing Ring Gear 
on Differential Case 


tools toward each other to seat 
them, uSing hand pressure. If 
Support tools are loose, install 
pedestal clamp bolts and nuts and 
tighten lightly until support tools 
can just be moved by twisting 
them. If support tools are too 
tight, loosen them as necessary 
by slightly wedging pedestals open 
with chisels. See Figure 6-34, 


3. Rotate the differential as- 
sembly three or four times to 
seat bearing rollers, then man- 
ually adjust the whole assembly 
sideways to get .008"' gear back- 
lash. The assembly tools may be 
tapped lightly with a hammer to 
seat them. Check backlash as 
follows: 


(a) Mount dial indicator as shown 
in Figure 6-35. Use a small but- 
ton On indicator stem so that con- 
tact can be made near heel end of 
tooth. Set dial indicator so that 
indicator stem iS as nearly as 
possible in line with gear rotation 
and perpendicular to the tooth 
surface. If stem bears against 
edge of tooth, or stem is at con- 
Siderable angle to the line of gear 
rotation, or at a considerable 
angle to face of the tooth, a false 
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indication of backlash will be 
obtained. 


(b) Check gear lash at three or 
four points around ring gear. 
Lash must not vary more than 
.003" around ring gear. If lash 
varies over .003"' check for burrs, 
uneven bolting conditions, or dis- 
torted case flange, and make 
necessary corrections. 


CAUTION: Any gear lash check 


must be made with pinion locked 
to carrier to be sure it cannot 
turn. 


(c) Adjust gear lash at the point 
of minimum lash to .008" for all 
new gears. If original gear Set is 
being reinstalled, the original lash 
Should be maintained. 


4. Measure with a shim between 
each bearing and its pedestal. Do 
not remove support tools for 
measuring. Select shim _ that 
measures .002" thicker than larg- 
est shim that can be inserted for 
each side; this should preload 
each differential bearing .002"'. 
These shims are furnished to be 
used singly in thicknesses rang- 
ing from .040" to .082' by two 


Figure 6-34—Positioning Differential for Correct Backlash 
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Figure 6-35—Checking Backlash 
with Dial Indicator 


thousandths. Service shims are 
marked with their thickness in 
thousandths. 


0. Remove support tool farthest 
from ring gear, insert shim for 
that side, and replace support 
tool. 


6. Place other shim in position 
for insertion. While keeping a 
heavy hand pressure on_ shim, 
Spread carrier pedestals just 
enough to start shim, using 
Spreader J-6185. 


CAUTION: Do not spread pedes- 
tals any farther apart than is 


absolutely necessary to push dif- 


ferential shim into position. If 


pedestals are Sprung too far, they 


may take a permanent set. See 


Figure 6-36. Leave support tool 


in position until after shim is 


Started to keep case assembly 
from dropping out of line. 


7. Remove left assembly tool and 
push shim into final position. 
Center it first with fingers 
through pedestal bore, then with a 
Support tool. Remove spreader 
tool and pedestal wedges. 


8. Lubricate support bushings 
with hypoid gear lubricant. Drive 
each differential bearing support 
into its pedestal until seated 
solidly in the bearing, using Sup- 


SUPPORT 
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Figure 6-36—Installing Differential 
Bearing Shims 
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Figure 6-37—Installing Differential 
Bearing Supports 


port Tool J-9743. See Figure 
6-37. Tighten pedestal clamp 
bolts and nuts to 50 ft. lbs. 


9. Recheck backlash as in Step 
3. Final backlash must be .007"- 
.009"" at point of minimum lash, 
with not more than .003" variation 
around gear. 


10. Add lubricant and fill to level 
of filler plug opening to 1/4" 
below. 


CAUTION: If the ring gear and 


pinion are changed only factory 
hypoid lubricant should be used 
for filling because of its Special 
anti-scoring properties. For this 
reason the proper lubricant is in- 
cluded in the carton with the re- 


placement gears as received from 


the Buick warehouses. See 


paragraph 1-9. 
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6-9 DESCRIPTION OF 
POSITIVE TRACTION 
DIFFERENTIAL 


a. General Description 


The Positive Traction (non-spin) 
Differential is optional equipment 
on all series Buicks. Its primary 
advantage is that it reduces the 
possibility of the car becoming 
stuck under adverse driving con- 
ditions. Unlike the conventional 
differential assembly, when one 
wheel is on a slippery surface 
the car will still move forward 
Since both wheels are automat- 
ically locked together and rotating 
at the same speed, allowing the 
wheel on dry surface to provide 
the necessary traction. 


A secondary advantage of the 
Positive Traction Differential is 
that bumps do not adversely effect 
rear wheel action. During power 
application, with a conventional 
differential, when one rear wheel 
hits a bump and bounces clear of 
the road, it spins momentarily. 
When this rapidly spinning wheel 
contacts the road again, the sud- 
den shock may cause the car to 
swerve, This is also hard on the 
complete drive train and tires. 
With a non-spin differential, the 
free wheel continues rotating at 
the same speed as the wheel on 
the road, thereby minimizing the 
shock and its resulting swerve. 


The Positive Traction Differential 
consists of a different type of dif- 
ferential case assembly which is 
used in place of the conventional 


case assembly. All rear axle 
parts are identical. 


b. Operation 


The Positive Traction Differential 
has pinion gears and side gears 
which operate in a manner simi- 
lar to those in a conventional 
differential. However, behind each 
side gear is a side gear ring and 
a clutch pack whose function is to 
hold the side gears to the case 
under certain driving conditions, 
which in effect locks both axle 
shafts together to turn as one. In 
order to provide room to as- 
semble these clutches the differ- 
ential case is split into two halves 
(the ring gear flange half and the 
cover half) which bolt together. 


The mechanism that actuates the 
clutches consists of four pinion 
gears positioned in the case on 
two cross’ shafts which are at 
right angles to each other. Both 
ends of the shafts have bevelled 
surfaces which mate with ramps 
in the case, See Figure 6-39. 


Until force is applied to the dif- 
ferential case by the drive pinion 
and ring gear, the two cross 
shafts are down in the grooves in 
the differential case and _ the 
clutches are not applied. How- 
ever, when force is applied upon 
acceleration with the weight of the 
vehicle proportionally on the rear 
wheels and the friction of the rear 
wheels against a surface, the side 
gears which are splined to the 
axles exert a force to the pinion 
gears and to the cross shafts 


forcing the cross shaft up the 
ramps in the case. When the 
cross shafts ride up the ramps 
they carry the pinion gears with 
them against the side gear ring 
forcing this against the clutch 
pack, thus compressing the clutch 
pack against the differential case 
and locking the two axles together. 


Although one wheel may be slip- 
ping in mud, snow or on ice, there 
is usually enough friction on this 
Slipping wheel to start the above 
process, In extreme cases such 
as wet ice, which is probably the 
Slipperiest road surface one 
might encounter, there may not be 
enough friction on the slipping 
wheel to lock the axles together. 
This can be overcome by lightly 
applying the parking brake. This 
added resistance to the slipping 
wheel can cauSe the pinion shafts 
to climb their ramps and lock the 
axles together. This gives the 
wheel on solid ground sufficient 
power to pull the car away from 
the obstacle. 


Each clutch pack consists of three 
clutch plates which are keyed to 
the differential case by external 
lugs, and two clutch discs which 
are splined internally to the side 
gear ring. The gear ring is 
splined to the side gear which is 
in turn splined to the axle shaft. 
Whenever a load is applied to the 
differential, each side gear ring 
is forced outward, squeezing its 
clutch pack against the differen- 
tial case. See Figure 6-40. 
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Figure 6-38—Positive Traction Differential 
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Figure 6-39—Positive Traction Differential - Exploded 
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Figure 6-40—Clutch Pack 


The outer piate of each clutch 
pack is a belleville’ spring 
(dished) which takes up all clutch 
pack clearance and adds a slight 
pre-load, When turning a sharp 
corner under normal conditions, 
the differential action is essen- 
tially the same as that of a con- 
ventional differential. 


CAUTION: When working on a 
car with a Positive Traction Dif- 
ferential, never raise one rear 
wheel and run the engine with the 
transmission in gear, The driving 
force to the wheel on the floor 
may cause the car to move. 


6-10 LUBRICATION OF 
POSITIVE TRACTION 
DIFFERENTIAL 


The lubricant level should be 
checked every 1000 miles, Main- 
tain level between the bottom of 
the filler plug opening and 1/4 
inch below the opening by adding 
Special Positive Traction lubri- 
cant available through the Buick 
Parts Department under Part No, 
931536. Never use lubricant other 
than this special lubricant, even 
for adding, or a severe clutch 
chatter may result when turning 
corners, 


Positive Traction Differentials 
can be easily identified either by 
a Stainless steel plate around the 
filler plug or by an X ina circle 
stamped on the bottom edge of the 
carrier housing flange. See Fig- 
ure 6-41. However, if the wrong 
lubricant is accidentally added, it 
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Figure 6-41—Identification of Positive 
Traction Differential Axle 


will be necessary to completely 
remove all lubricant, flush with 
light engine oil, and then fill with 
the special lubricant. Capacity of 
the rear axle housing is 4-1/2 
pints. 


6-11 POSITIVE TRACTION 
DIFFERENTIAL 
SERVICE 
PROCEDURES 


All rear axle service procedures 
are the same in the Positive 
Traction rear axle as in a con- 
ventional rear axle, except for 
servicing the internal parts of the 
differential assembly. All rear 
axle parts outside of the differ- 
ential such as the ring gear, dif- 
ferential side bearings, and axle 
shafts are the same in either rear 
axle assembly. 


a. Disassembly of Differential 


1. If ring gear or differential 
case is to be replaced, remove 
ring gear from case, Otherwise 
ring gear need not be removed, 


2. If a differential bearing is to 
be replaced, pull bearing outer 
race from case using Remover 
J-6552 as shown in Figure 6-14, 


3. Clamp case assembly in a 
brass jawed vise by ring gear or 
by case flange. 


4. Mark flange half and cover 
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half of case with a center punch to 
provide alignment when assem- 
ling. If cross shafts are to be re- 
used, see that they have a paint 
daub on one end of each shaft 
matching a similar paint daub on 
the case to assure assembly in 
proper location, See Figure 6-42. 


9. Loosen 8 bolts holding cover 
half to flange half. Remove as- 
sembly from vise, place on bench 
with bolt heads up and remove 
bolts, 


6. Lift cover half of case from 
flange half. Remove cover half 
cross shaft, pinions, side gear, 
side gear ring, clutch plates and 
discs. Keep with cover so they 
can be reinstalled in their orig- 
inal positions, 


7. Remove corresponding parts 
from flange half of case and keep 
with flange half, 


b. Cleaning and Inspection 
of Parts 


1. Make certain that all differen- 
tial parts are absolutely clean and 
dry. 


2. Inspect cross shafts, pinions 
and side gears. Replace any parts 
which are _ excessively scored, 
pitted or worn. 


3. Inspect side gear rings and 
differential case halves for scor- 
ing. Replace damaged or exces- 
sively worn parts. Both halves of 
case must be replaced if one half 
is damaged or worn. 
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Figure 6-42—Alignment Marks 
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4. Inspect clutch discs and plates 
for worn, cracked or distorted 
condition. If any of these defects 
exist, new clutch packs must be 
installed. 


c. Assembly of Differential 


1. If ring gear was removed, in- 
stall ring gear on case flange 
using three Studs J-6251 as shown 
in Figure 6-33. 


2. If a differential bearing outer 
race was removed, drive new race 
into case using Replacer J-9742 
as shown in Figure 6-32. 


3. Place flange half of differen- 
tial case on bench with opening up. 


4, Oil clutch plates and discs 
thoroughly with Special Positive 
Traction Lubricant and _ install 
clutch packs. If inspection showed 
plates and discs to be in good 
condition, install original side 
gear ring and clutch pack on each 
side gear according to Figure 6- 
40. If any plates or discs were 
defective, install two new clutch 
packs. 


9. Oil remaining parts with Spe- 
cial Lubricant just before install- 
ing. With clutch packs in place on 
both side gears, next install 
proper side gear and clutch pack 
in flange half of differential. 


6. Install pinion gear and cross 
shafts as shown in Figure 6-44, 
Be certain bevelled sides of 
shafts match ramps in case, See 
Figure 6-43, 


7. Install other side gear and 
clutch pack. Align clutch plate 


Figure 6-43—Matching Cross Shafts 
and Case Ramps 
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Figure 6-44—Installing Differential 

Parts 

lugs with slots in differential 
caSe, 


8. Check location of alignment 
marks on both halves of case and 
on cross shafts. Place cover half 
of case over clutch pack, engaging 
slots with clutch plate lugs. Make 
certain that paint daubs on shaft 
ends match daubs on case, 


9. Install eight cover to flange 
half bolts and tighten evenly and 
alternately to 40 ft. lbs. torque, 
See Figure 6-45, 


Figure 6-45—Torquing Differential 
Bolts 


d. Simple Procedure for 
Testing a Positive Traction 
Differential 


If there is a doubt that a Buick is 
equipped with a Positive Traction 
Differential, or to determine if 
this option is performing satis- 
factorily, a simple test can be 
performed. 


Place a roller-equipped floor jack 
far outboard under the rear axle 
housing to. slightly raise one 
wheel. This wheel should touch 
the floor merely to the extent that 
it can be turned by hand. With 
One person guiding the jack, an- 
other can attempt to slowly drive 
the car forward. If the car is 
equipped with a proper functioning 
Positive Traction Differential the 
car will move forward since the 
Slipping wheel has just enough 
ground contact friction to engage 
the clutch pack. 
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6-12 DESCRIPTION OF 
PROPELLER SHAFT— 
4400-4600-4800 


The propeller shaft assembly 
consists of a front propeller 
Shaft, a rear propeller shaft, a 
Standard universal joint at each 
end, and a double constant veloc- 
ity type universal joint in the 
center. See Figure 6-46. A center 
Support bearing attaches the rear 
end of the front propeller shaft to 
the frame tunnel. A splined front 
yoke on the front end of the rear 
propeller shaft extends into a 
Splined coupling in the rear end 
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of the front propeller shaft. This 
Slip spline permits the slight 
lengthening and shortening of the 
propeller shaft required by the up 
and down movement of the rear 
axle assembly. See Figure 6-47. 


The constant velocity universal 
joint is composed of two single 
joints connected with a Special 
link yoke. <A center ball and 
socket between the joints main- 
tains the relative position of the 
two units. See Figure 6-47. This 
center ball causes each of the two 
joints to operate through exactly 
one half of the complete angle 
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between the front and rear pro- 
peller shafts. Because the two 
joint angles are the Same, even 
though the usual universal joint 
fluctuation is present within the 
unit, the acceleration of the front 
joint is always neutralized by the 
deceleration of the rear joint, or 
vice versa. The end result is, the 
front and rear propeller shafts 
always turn at a constant velocity. 


The center support bearing con- 
sists of a sealed bearing, the 
inner race of which is_ held 
against a shoulder at the rear end 
of the front propeller shaft by a 
lock nut. The center bearing 
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Figure. 6-46—Propeller Shaft and Rear Axle Assemblies—4400-4600-4800 Series 
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Figure 6-47—Center Support, Bearing, and Constant Velocity Joint 


outer race sets in a metal retain- 
er which has a rubber support 
cushion bonded to it. The rubber 
cushion in turn is bonded to a 
support bracket which is bolted to 
the frame tunnel. The _ locknut 
which retains the center bearing 
in place also prevents the slip 
joint from separating. The seal 
which retains the lubricant in the 
Slip spline is located inside the 
locknut. See Figure 6-47. 


The propeller shaft assembly re- 
quires very little periodic serv- 
ice. The center support bearing 
is lubricated for life and requires 
no additional lubrication. The uni- 
versal joints are all lubricated 
for life and cannot be lubricated 
while in the car. If a joint be- 
comesS worn or noisy, a service 
kit must be installed which con- 
sists of a spider complete with 
bearing assemblies and snap 
rings. 


Front and rear propeller shafts 
will not be available separately, 


but only as a complete propeller 
Shaft assembly; this is because 
the complete assembly must be 
given a careful rotating balance 
and this type of balancing equip- 
ment is not available in the field. 


If any part of the propeller shaft 
requires repair, it iS necessary 
to remove the complete propeller 
Shaft assembly from the car. The 
assembly must be handled very 
carefully to avoid jamming or 
bending any of the parts. 


If the car is to be undercoated, 
care must be taken to Keep the 
propeller shaft completely free of 
undercoating material. Under- 
coating or any other material 
would upset the balance and might 
cause a serious vibration. 


The center ball stud and Seat 
Should be lubricated every 6,000 
miles with Multi- Purpose Grease 
EP No. 1 Grade. Refer to para- 
graph 1-3. 


The slip spline should also be 


lubricated with Multi- Purpose 
Grease EP No. 1 Grade every 
12,000 miles, or after disconnect- 
ing the slip joint for any reason. 
To lubricate the spline, remove 
the plug and install a grease fit- 
ting. When grease appears at the 
Slip joint nut, remove the fitting 
and reinstall the plug. The plug 
must be in place as _ lubricant 
would be thrown out through the 
fitting by centrifugal force at high 
speeds. Refer to paragraph 1-4. 


6-13 DESCRIPTION OF 
PROPELLER 
SHAFT—4700 


The propeller shaft used on 4700 
Series utilizes a front universal 
joint and two constant velocity 
joints, one at the center of the 
shaft and the other at the rear. 
All components other than the 
rear constant velocity joints are 
similar in appearance and func- 
tion to the 44, 46, and 4800 pro- 
peller shaft. See Figure 6-49. 
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The center and rear constant 
velocity joint ball stud _ seats 
should be lubricated every 6,000 
miles with Multi-Purpose Grease 
EP No. 1 Grade. The center slip 
spline should also be lubricated 


every 12,000 miles with Multi- 
Purpose Grease EP No. 1 Grade. 


Removal, installation and over- 
haul procedures are similar to 
44, 46, 4800 propeller shafts with 


6-14 PROPELLER SHAFT TROUBLE DIAGNOSIS 


COMPLAINT POSSIBLE CAUSE REMEDY 


speed. 


Roughness or vibration, 
Speed. 


Shudder on acceleration, low 


any 


Loose or missing bolts at cen- 
ter bearing support to frame 
tunnel, 


Improperly adjusted rear joint 
angle. 


Incorrectly set front joint 


angle. 


Incorrect view joint 


angles. 


plan 


Improper yoke phasing. 


Cut center bearing support 
rubber. 


Improper yoke phasing. 
Bent shaft. 
Dented shaft. 


Improperly aligned support. 


Tight universal joints. 


Worn universal joints. 


U-joint retainer bent against 
bearing cup. 


Undercoating on shaft. 


REAR AXLE 


the exception of the additional 
rear constant velocity joint. This 
assembly is disassembled and re- 
assembled in the same manner as 
the center constant velocity joint. 


Tighten bolts. 


Check and adjust using Kent- 
Moore alignment gauge. 


Shim under transmission sup- 
port mount to decrease front 
joint angle, 


Use Kent-Moore alignment 
gauge cable and _ weighted 
strings from engine pulleys and 
propeller shaft to align shaft 
in plan view. 


Check for correct yoke phasing 
and correct if necessary. See 
Figure 6-68 and 6-69. 


Replace. 


Correct as above. 


Replace. 


Replace - check to See if suffi- 
cient clearance. exists between 
rear frame tunnel and propel- 
ler shaft if car is raisedona 
frame hoist. Grind out frame 
for sufficient clearance if 
necessary. 


Align or check for proper in- 
Stallation of mountings. 


Impact yokes.with hammer to 
free up. Replace joint if unable 
to free up or if joint feels 
rough when rotated by hand. 


Replace. 


Replace. 


Clean up shaft. 
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6-14 PROPELLER SHAFT TROUBLE DIAGNOSIS (Cont'd) 


COMPLAINT POSSIBLE CAUSE REMEDY 


Roughness or vibration, any Incorrect U-bolt torque. Check and correct - (15-18 
speed, (con’t.) ft. lbs.) 


Burrs or gougeS on compan- 
ion flange snap ring location 
surfaces, 


Attempt to clean up flange. 
Replace companion flange if 
necessary. 


Incorrect rear joint angle 
(usually too large an angle). 


Check and adjust using Kent- 
Moore alignment gauge. 


Balance wheel and tire as- 
sembly or replace from known 
good car, 


Tire unbalance. 


Shaft or companion flange un- 
balance combination. 


1. Check for missing balance 
weights. 


2. Remove and _ reassemble 
shaft to companion flange 180° 
from initial location. 


3. Remove and replace com- 
panion flange on transmission 
output shaft or rear axle pin- 
ion 180° from initial location. 


4. Rebalance. 


Roughness on heavy accelera- 
tion (Short duration). 


CV joint ball seats worn. Replace with ball seat repair 


kit. 


Seat spring set or broken. Replace with ball seat repair 


kit. 


Check and adjust rear joint 
angle, decrease front angle by 
shimming transmission 
support. 


Roughness usually at low 
speeds, light load, 15-35 MPH. 


Improperly adjusted joint 
angles. 


Whine or whistle. Place car on hoist with rear 
wheels free to rotate and diag- 
nose for source of noise. Re- 
place center support bearing if 


found to be noisy. 


Center support bearing. 


Squeak. 1. Lube. 


2. Replace with ball socket kit 
if lube does not correct. 


Lack of lubricant or worn CV 
joint centering ball. 


Knock or click. Joint hitting frame tunnel. Shim up or replace center 


bearing mount. 


Worn CV joint centering ball. Replace with splined yoke or 


ball seat replacement kit. 


Tighten bolts. 


Loose upper or lower control 
arm bushing bolts. 
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6-14 PROPELLER SHAFT TROUBLE DIAGNOSIS (Cont'd) 


COMPLAINT 


Knock or click. (con’t.) 


Scraping noise. 


Boom period 30-40 MPH 
carrying heavyloads or hauling 
trailer. 


REMOVAL OF 
PROPELLER SHAFT 


6-15 


Whenever service is required, the 
propeller shaft must be removed 
from the car aS a complete as- 
sembly. During handling out of 
the car, the assembly must be 
Supported in a Straight line as 
nearly as possible to avoid jam- 
ming or bending any of the parts. 


1. Remove two center bearing 
support to frame tunnel bolts. 


2. At rear pinion flange, remove 
U-bolt clamps from rear univer- 
sal joint. (on 4700, remove four 
rear CV joint to pinion flange 
bolts.) Mark both flange and shaft 
to assemble in same _ position. 
CAUTION: If rear universal joint 
bearings are not retained on the 
spider by a connecting strap, use 
tape or wire to secure bearings. 


3. Support rear end of propeller 
shaft to avoid damage to constant 
velocity universal joint and slide 
complete assembly rearward until 
front yoke slips from transmis- 
sion shaft splines. 


4. Protect the oil seal surface on 
the front slip yoke by-taping or 


POSSIBLE CAUSE 


Broken or cut center bearing 
support rubber. 


Stones - gravel in frame tunnel. 


Parking brake cable interfer- 
ence in frame tunnel. 


Slinger on companion flange 
rubbing on rear axle carrier. 


ExcesSive rear joint angle. 


wiring a cloth over the complete 
front universal joint. 


9. Slide complete propeller shaft 
assembly rearward through frame 
tunnel. Do not bend constant vel- 


Oocity joint to its extreme angle at 


any time. 


6-16 DISASSEMBLY OF 
PROPELLER SHAFT 
ASSEMBLY 


For ease in handling, and to help 
prevent damage to the constant 
velocity universal joint, the front 
and rear propeller shafts should 
be separated at the slip joint be- 
fore any service operations are 
attempted. CAUTION: Never 


clamp propeller shaft tubing ina 


vise as the tube is easily dented. 
Always clamp on one of the yokes, 
Be careful not to damage the 
front propeller shaft slip yoke 
Sealing surface. Any nicks can 


damage the bushing or cut the 


Seal. 


a. Disassembly of Slip Joint 


1. Loosen locknut until free of 
threads and slide locknut and seal 
against the constant velocity joint. 
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REMEDY 


Replace center 


support. 


bearing 


Remove stones and gravel. 


Correctly route cable. 


Straighten out slinger to re- 
move interference. 


Reduce angle. 


2. Slide the rear propeller shaft 
from the front. 


b. Removal of Center Bearing 


1. Mount propeller shaft assem- 
bly in a vise by the yoke to keep 
it from turning while using the 
puller. 


2. Place the smaller O.D. end of 
adapter J-2241-8 (Differential 
Side carrier bearing puller adap- 
ter, 1955 and previous) into the 
splines of the propeller shaft. 
Position Differential side bearing 
puller J-2241-2 as shown in Fig- 
ure 6-50. Pull the center support 
and bearing assembly from the 


PULLER 


— 


CENTER 
BEARING 
SUPPORT 


” 


’ 
\ : 
A 
4 

| 

\ 


\ 


x \ 
~ SLINGER 


ADAPTER _ 
J-2241-8 


Figure 6-50 Removing Center 
Support and Bearing 


REAR AXLE 


propeller shaft. Leave the slinger 
(shield) in position on the shaft. 


3. Remove the retainer rings 
from the bearing assembly, and 
remove the center bearing 
with the assistance of Remover 
J-7273-22 and Handle J-7013-1 
(Flight Pitch Tools). See Figure 
6-51. 


c. Disassembly of Constant 
Velocity Universal Joint 


All yokes must be marked before 
disassembly for reassembly in 


HANDLE 
J-7013-1 


REMOVER 
J-7273-22 


RETAINER 
RING 


CENTER 
BEARING SUPPORT 


Figure 6-51—Removing Center 
Bearing from Support 


their original positions to main- 
tain proper balance. For ease of 
disassembly remove the bearings 
from the link yoke first. See 
Figure 6-52. NOTE: On 4700, 
the following procedure applies 


to either center or rear constant 


velocity joints. 


1. Remove snap rings from the 
bearings. The snap rings are on 
the inside of the link yoke and can 
be removed with the assistance 
of Tool J-9522-1. See Figure 
6-53. 


2. Set up J-6180-01 Power Ram 
and J-6207 Hydraulic Pump in 
preparation for removing the pro- 
peller shaft bearings. With this 
use Axle Bearing and Retainer 


ALIGNMENT 
PUNCH MARKS 


BEARINGS 


Figure 6-52—Link Yoke Showing 
Alignment Punch Marks 


TOOL 
J-9522-1 


Figure 6-53—Removing Snap Rings 
from Propeller Shaft 


Replacer J-8853 as a base plate. 
Attach Adapter J-9522-2 onto the 
ram screw. See Figure 6-54. 


3. Position propeller shaft con- 
stant velocity joint into the fixture 
as set up in Step 2 with the link 
yoke bearing over the hole in 


J-8853 Replacer Plate. Install 
Spider Press J-9522-3 on spider. 
See Figure 6-54. The notches in 
the spider press are offset so 
that this press can be positioned 
on the spider without interfer- 
ence from the link yoke casting. 
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Figure 6-54—Pressing Out Bearing 


With tools in position, actuate the 
pump and force the spider against 
the lower bearing, pushing the 
bearing as far out of the yoke and 
through the hole in Tool J-8853 
aS possible. 


4. Release the pump and remove 
the propeller shaft. Install Spacer 
J-9522-5 over the spider journal 
at the Space provided with the 
bearing forced partially through 
the link yoke. See Figure 6-55. 
Reposition propeller shaft in fix- 
ture as before and force with the 
added assistance of the Spacer. 


5. Release the pump and the 
propeller shaft. Install Guide 
J-9522-8 through the bearing hole 


Figure 6-55—Installing Spacer 
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GUIDE (SPICER) 
J-9522-7 


. OR 
GUIDE (BUICK) 
ihe J-9522-8 8&9 


Figure 6-56—Installing Guide 


ADAPTER. 
)-9522-2 


SPIDER PRESS 


Figure 6-57—Removing Bearing with 
Guide and Spacer in Place 


in the link yoke and over the 
journal end of the spider. See 
Figure 6-56. This guide assures 
alignment of the spider while re- 
moving the opposite bearing. 


6. Install Spacer J-9522-5 adja- 
cent to the bearing as in Step 4 
and remove the bearing. See Fig- 
ure 6-57. 


7. Repeat Steps 3, 4, 5 and 6 to 
remove other bearings until the 
propeller shaft is disassembled 
to a point desired or until the 
Spider can be slipped out of the 
link yoke. 


d. Disassembly of Ball 
Stud Seat 


1. Position the propeller shaft 
yoke in a vise so that the ball 


stud seat is accessible for 


removal. 


2. With a screwdriver pry out the 
seal, remove seal washer, ball 
seats, seat washer, and ball seat 
spring. 


e. Disassembly of the Front 
and Rear Universal Joints 


CAUTION: Do not damage front 
propeller shaft slip yoke sealing 


surface. Any nicks can damage 
bushing or cut seal. 


1. Remove snap rings from the 
bearings. The snap rings are on 
the inside of the yoke and can 
be removed with the aid of Tool 
J-9522-1. See Figure 6-53. 


2. Set up J-6180-01 Power Ram 
and J-6207 Hydraulic Pump in 
preparation for removing the pro- 
peller shaft bearings. With this 
use Axle Bearing and Retainer 
Replacer J-8853 as a base plate. 
Attach Adapter J-9522-2 onto the 
ram screw. See Figure 6-08. 


3. Position the propeller shaft 
universal joint into the fixture as 
set up in Step 2 with a bearing 
over the hole in Replacer J- 8853. 


Figure 6-58—Pressing Out 
U-Joint Bearing 
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Install Spider Press J-9522-3 on 
Spider. See Figure 6-58, 


With tools in position actuate the 
pump and force the spider against 
the lower bearing, pushing the 
bearing as far out of the univer- 
Sal joint and through the hole in 
Tool J-8853 as possible. 


4. Release the pump and remove 
the propeller shaft. Install Spacer 
J-9522-5 over the spider journal 
at the space provided with bearing 
forced partially through the yoke. 
See Figure 6-59. Reposition the 
propeller shaft in the fixture as 
before and force the bearing com- 
pletely out of the yoke with the 
added assistance of the Spacer. 


5. Release pump and propeller 
shaft. Install Guide J-9522-8 
through the bearing hole in the 
yoke and over the journal end of 
the spider. See Figure 6-60. This 


Figure 6-60—Installing Guide 
on U-Joint 
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guide assures alignment of the 
spider while removing the oppo- 
site bearing. 


6. Install Spacer J-9522-5 adja- 
cent to the bearing as in Step 4 


and remove the bearing. See Fig- 
ure 6-61. 


7. Repeat Steps 3, 4, 5 and 6 to 
remove other bearings until the 
propeller shaft is disassembled 
to a point desired. 


Figure 6-61—Removing Bearing with 
Guide and Spacer in Place 


6-17 ASSEMBLY OF 
PROPELLER SHAFT 


a. Assembly of Front and Rear 
Universal Joints 


When inspection indicates any 
worn or damaged universal joint 
parts, always install a complete 
universal joint repair kit. Repair 
kits are listed in the Buick Parts 
Book under Gr. 5.442 and include 
a Spider, four bearings, and four 
Snap rings. 


1. Position the new spider inside 
the yoke; it may face either di- 
rection. Make certain that the 
Spider dust shields are not dam- 
aged upon installation. 


2. Make certain that the bearings 
have a full set of rollers, are 
packed with lubricant, and that 
the seals are in position. Multi- 
purpose Universal Joint bearing 
grease #2 grade should be added 
to bearings if they are dry, 
although new bearings are norm- 
ally pre-lubricated as received 
from the source. 


Place the assembly in position 
with Power Ram J-6180 and Pump 
J-6207 as shown in Figure 6-62. 
Position the bearing straight over 
the hole in the yoke. Carefully 
pull up the spider so that the 
Spider journal enters the loose 
bearing. With the pump force the 
bearing into the yoke continuing 
to hold the spider up in this bear- 
ing. Failure to do this could 
cause the bearing needles to be- 
come dislodged if the journal is 
engaged incorrectly. 


When the bearing is correctly po- 
sitioned in the yoke, turn the as- 
sembly over. Again place the 
bearing over the hole in the yoke, 
Carefully slide the spider parti- 
ally out of the previously seated 
bearing and start it carefully into 
the bearing being installed. This 
is to prevent the needles from the 
bearing from burring the edge of 
the spider journal if forced over 
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Figure 6-62—Pressing Bearing 
Into Place 


PROPELLER SHAFT 6-31 


this journal other than straight. 
Even slight burring of the journal 
can Cause premature failure. 


While pressing bearings into po- 
sition, move the spider back and 
forth to make certain that the 
Spider journals engage the bear- 
ings squarely to avoid damage 
and binding. If binding exists, 
remove the bearings and spider 
and examine for dislodged rollers 
or damaged journals. 


3. Observing the previous pre- 
cautions, install the balance of 
the bearings necessary to com- 
plete the assembly, and install 
snap rings. 


4. Strike the yoke with a hammer 
to fully seat the snap rings 
against the yoke. Turn the spider 
to make certain that it is free. 
See Figure 6-63, 


b. Assembly of the 
Ball Stud Seat 


Examine the ball stud and ball 
stud seats for scores or wear. 
Worn seats can be replaced by 
using a replacement kit, Gr. 
0.442. Since the ball stud is an 
integral part of the splined yoke, 
any scoring of this part requires 
the replacement of this splined 
yoke. This assembly is also 
available in kit form, Gr. 5.442. 


1. Clean out the seat cavity thor- 
oughly, then pack with Multi- 
purpose grease EP No. 1 grade. 


Figure 6-63—Seating U-Joint 
Snap Rings 
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2. Install spring, small end first. 
Install seat washer, ball stud 
seats, and seal washer. See Fig- 
ure 6-64, 


Apply Permatex on the outer dia- 
meter of the seal to insure ad- 
equate sealing and install seal 
with its lip towards the seat using 
Tool J-9732. See Figure 6-65. 


3. Stake the seal lightly and 
evenly in four places. Be careful 
not to over stake so as to damage 
or distort the seal. 


4. Pack the cavity around the ball 
stud with Multi-purpoSe grease, 
EP No. 1 grade. 


BALL SEAT 
J SPRING 
sd 


f BALL SEAT 


Figure 6-65—Installing BalJ Seat Seal 


c. Assembly of Constant 
Velocity Universal Joints 


All yokes must be carefully as- 
sembled using the marks made 
before disassembly to assure bal- 
ance maintainance of the complete 
propeller shaft assembly. 


When inspection indicates any 
worn or damaged CV Universal 
Joint parts, always install a com- 
plete repair kit. Repair kits are 
listed in the Buick Parts Book 
under Gr. 5.442 and include a 
Spider, 4 bearings and 4 snap 
rings. 


1. Make certain that the bearings 
have a full set of rollers, are 
packed with lubricant, and that 
the seals are in position. Multi- 
Purpose universal joint bearing 
grease, #2 grade should be added 
to bearings if they are dry, 
although new bearings are norm- 
ally pre-lubricated as received 
from the source. 


2. For ease of assembly use the 
following sequence: 


a. Connect the link yoke to the 
rear propeller shaft as outlined 
in Step 3 below. 


b. Insert a new spider without 
bearings into the splined shaft 
yoke. - 


c. Position the ball stud into the 
ball stud seat while working the 
Spider journals into the holes in 
the link yoke. Make certain that 
the spider dust shields are not 
damaged upon installation. 


3. Place the assembly in position 
with Power Ram J-6180 and Pump 
J-6207 as shown in Figure 6-66. 
Position the bearing straight over 
the hole in the yoke. Carefully 
pull up the spider so that the 
Spider journal enters the loose 
bearing. With the pump, force the 
bearing into the yoke, continuing 
to hold the spider up in this bear- 
ing. Failure to do this could 
cause the bearing needles to be- 
come dislodged if engaged 
incorrectly. 
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ADAPTER 
mJ-9522-2 


BEARING 


Figure 6-66—Pressing Bearing 
Into Position 


When the bearing is correctly po- 
sitioned in the yoke, turn the 
assembly over. Again place the 
bearing over the hole in the yoke. 
Carefully slide the spider parti- 
ally out of the previously seated 
bearing and start it carefully into 
the bearing being installed. This 
is to prevent the needles from the 
bearing from burring the edge of 
the spider journal if forced over 
this journal other than straight. 
Even slight burring of the journal 
can cause premature failure. 


While pressing bearings into po- 
sition, move the spider back and 
forth to make certain that the 
spider journals engage the bear- 
ings squarely to avoid damage and 
binding. If binding exists, remove 
the bearings and spider and ex- 
amine for dislodged rollers or 
damaged journals. 


4. Install the ‘balance of the bear- 
ings necessary to complete the 
assembly and install snap rings. 


5. Strike the yoke with a hammer 
to fully seat the snap rings 
against the yoke. Turn the spider 
to make certain that it is free. 
See Figure 6-67. 


NOTE: If anew splined yoke as- 
sembly was used, the car should 
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Figure 6-67—Seating Snap Rings 


be carefully roadtested for pos- 
Sible vibration caused by out-of- 


balanced propeller shaft. If pro- 
peller shaft vibration is encount- 
ered see the procedure for 


balancing this assembly in para- 


graph 6-21. 


d. Installation of Center 
Bearing 


1. Install new bearing into center 
bearing support with the aid of 
Installer J-7013-24 and handle 
J-7013-1 (Flight Pitch Tools). 
See Figure 6-68. 


HANDLE 
J-7013-1 


INSTALLER 
J-7013-24 


CENTER 
BEARING 


Figure 6-68—Installing Center 
Bearing Into Support 


2. Install retainer ring to Secure 
bearing. 


3. Making certain that the shield 
is in place on the propeller shaft, 
install the center bearing support 
assembly onto the propeller shaft 
with Installer J-21007. 


e. Assembly of Slip Joint 


1. Make certain that the locknut, 
split washer and seal are in place 
on the smooth part of the spline 
shaft. Make certain that the index 
spring wire is in place in the 
Splines. Also make certain that 
the large lock washer is in place 
on the rear end of the front pro- 
peller shaft. 


2. Align the index spring with the 
missing internal spline in the 
rear end of the front propeller 
Shaft, and Slide the slip joint to- 
gether. See Figure 6-69 for prop- 
er phasing of the propeller shaft. 


3. Install the locknut and tighten 
securely to 65 ft. lbs. using lock- 
nut Wrench J-21009. 


6-18 INSTALLATION OF 
PROPELLER SHAFT 


The propeller shaft must be sup- 
ported carefully during handling 
to avoid jamming or bending any 
of the parts. 
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1. Protect the oil seal diameter 
on the front slip yoke by taping or 
wiring a cloth over the complete 
front universal joint. 


2. Slide complete propeller shaft 
assembly forward through frame 
tunnel. 


3. Remove protecting cover from 
front universal joint. Fill space 
between lips of transmission seal 
with wheel bearing grease and 
apply a thin coat of the same 
grease to the seal surface of the 
front universal joint. 


4, Slide front universal joint yoke 
forward over splines of transmis- 
sion shaft. 


5. Compress two loose bearings 
of rear universal joint toward 
each other using a 4 inch C- 
clamp. See Figure 6-70. This 
allows the bearings to seat in the 
pinion flange without the snap 
rings gouging the locating sur- 
faces of the pinion flange while 
entering. 


6. Install U-bolt clamps and nuts. 
Draw nuts up evenly and torque 
to 13 ft. lbs. using a 1/2 inch 
extension such as J-9113. (On 
4700, install four pinion flange 
bolts and torque evenly to 75 
ft. lbs.). See Figure 6-71. CAU- 
TION: Overtightening U-bolt nuts 


Figure 6-69—Propeller Shaft Phasing—4400-4600-4800 Series 
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distorts the bearings, causing a 
binding on the spider which can 
cause drive line shudder and also 
reduce the life of the bearings 
and spider. 


7, Install two bolts in center 
bearing support. Torque to 18-29 
ft. lbs. 


8. Make certain propeller shaft 
Slip spline and center ball stud 
seat are fully lubricated with 
Multi-Purpose Grease EP No. 1 
Grade. See paragraphs 1-3 and 
1-4 for lubricating procedure. 


6-19 ADJUSTMENT OF 
REAR UNIVERSAL 
JOINT ANGLE— 
4400-4600-4800 


When torque is transmitted 
through any ordinary universal 
joint, the driven yoke fluctuates 
slightly in speed. In other words, 
although the driving yoke rotates 
at a constant speed, the driven 
yoke speeds-up and slows-down 
twice per revolution. This fluc- 
tuation of the driven yoke is in 
direct proportion to the angle 
through which the universal joint 
is Operating; the greater the 
angle, the greater the fluctuation. 


COMPRESS 
BEARINGS 


Figure 6-70—Using C-Clamp to 
Install a Universal Joint 


TORQUE 
meme WRENCH 


Figure 6-71—Using Extension to 
Torque U-Bolt Nuts 


Whenever two universal joints are 
used, this fluctuation effect can 
be eliminated by staggering the 
joints so that the two driving 
yokes are 90° apart providing the 


two joints are transmitting torque 


through the same angle. 
Therefore, when two universal 


joints are used, the angles 
through which they operate must 
be very nearly the same. This 
allows the alternate acceleration 
and deceleration of one joint to 
be offset by the alternate decel- 
eration and acceleration of the 
second joint. When the two joints 
do not run at approximately the 
same angle, operation is rough 
and an objectionable vibration is 
produced. 


In addition, universal joints are 
designed to operate safely and 
efficiently within certain angles. 
If the designed angle is exceeded, 
the joint may be broken or other- 
wise damaged. 


The front universal joint angle 
is actually the angle between the 
engine-transmission centerline 
and the front propeller shaft, 
This angle is determined by the 
design of the body assembly. 
Since this angle is not liable to 
change with use, there is norm- 
ally no need to change this angle. 


REAR AXLE 


The center constant velocity uni- 
versal joint, just as the name 
implies, transmits at a constant 
velocity regardless of the angle 
through which it is operating. 
Therefore, no means is provided 
or needed for adjusting the con- 
Stant velocity joint. 


However, the rear universal joint 
angle can vary and must be ad- 
justed. It is adjusted by rotating 
the rear axle housing; this is ac- 
complished by lengthening or 
Shortening the upper control arm 
by means of a ‘‘Vernier’’ ar- 
rangement of adjusting holes. See 
Figure 6-72. 


If drive line shudder, roughness, 
vibration, or rumble is experi- 
enced, it may be due to incorrect 
rear universal joint angle and 
this angle should be checked. 
Also if there is a severe rear 
end collision, or if the axle hous- 
ing or any control arms are re- 
placed, the rear universal joint 
angle should be checked and cor- 
rected if necessary. 


A simple method has been de- 
veloped for measuring rear uni- 
versal joint angle uSing a 
spring-loaded steel cable stretch- 
ed between the front af the 
chassis and the rear axle carri- 
er. When the rear universal joint 
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Figure 6-72—Upper Control Arm 
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angle is adjusted correctly, this 
steel cable will clear the under- 
side of the pinion flange by a 
definite amount. Therefore, if 
this single direct measurement 
is within specified limits, the 
rear universal joint angle is cor- 
rect; if this measurement is out 
of limits, the joint angle is not 
correct. See Figure 6-73. 


Rear universal joint angle is 
checked using Alignment Set 
J-8973. The Alignment Height 
Tubes J-8973-19 in this set are 
designed to raise the rear of the 
car slightly above normal trim 
height. Use of these tubes makes 
sure that the rear universal joint 
angle will be checked at a pre- 
determined trim height. 


The front end of the cable is 
equipped with two attaching 
brackets so that the cable may 
be used on all series 1964 Buicks. 
The rear end of the cable has 
stops attached at various points 
to allow the cable to be placed 
in tension on all wheelbase 
Buicks. 


a. Checking Rear Universal 
Joint Angle 


Check rear universal joint angle 
using the following procedure: 


1. Raise car, preferably on a 
drive-on hoist. Install Alignment 
Height Tubes J-8973-19 by rais- 
ing the rear of the body slightly 
with one hand while inserting the 
upper end of the tube over the 
head of the axle bumper rear 
bolt, with the lower end resting 
on the axle housing. See Figure 
6-73. If the body does not come 
down firmly on the tubes, add 
weight in the trunk until the tubes 
are held tightly. 


2. Remove two differential car- 
rier mounting nuts, one on each 
Side of the lowest nut. Install 
two special flat washers over 
studs, then install Rear Bracket 
J-8973-16 with bent edge toward 
front and slot to the right, using 


nuts just removed. See Figure 
6-73. 


3. Take cable assembly and hook 
Front Attaching Bracket 
J-8973-15 over center of front 
frame cross member. Pull cable 
tight and position cable all-the- 
way in slot of rear bracket so one 
of the stops is to the rear of the 
bracket. 


4. Position Engine Height Plate 
J-8973-14 vertically with wide 
end centered against front flange 
of engine pan. Pull cable down 
and place in lower notch of plate. 
See Figure 6-73. 


0. Measure perpendicular dis- 
tance from machined surface im- 
mediately in front of slinger on 
rear pinion flange to top of cable. 
This distance is given for 44-46- 
4800 models in Figure 6-73. 


b. Adjusting Rear Universal 
Joint Angle 


If the distance measured in Step 
2 above was not correct, the pin- 
ion nose must be moved up or 
down as required. This is done 
by changing the length of the up- 
per control arm. 


Adjust rear universal joint angle 
using the following procedure: 


1. Place a jack under pinion 
nose. Because of the geometry of 
the rear suspension, the pinion 
nose will tend to move downward 
when released and must be held 
upward. 


2. Loosen nuts and bolts at two 
slotted holes and remove middle 
adjustment bolt. See Figure 6-74. 


3. Using jack, raise or lower 
pinion nose as required to get 
correct measurement from pin- 
ion flange to top of cable. 
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4. Install adjustment bolt in holes 
which line-up and tighten nut. 


9. Lower jack from under pinion 
nose and recheck measurement. 
If measurement is slightly off, 
a fine adjustment can be made 
by simply loosening all three up- 
per arm nuts and bolts, moving 
the pinion noSe in the desired 
direction, then retightening the 
nuts and bolts. This finer ad- 
justment is possible because of 
some looseness of the adjustment 
bolt in its holes. 


6. Torque upper arm nuts and 
bolts to 80-110 ft. lbs. 


7. Remove all parts of the align- 
ment set, being careful to avoid 
kinking cable in handling and 
storing. 


8. Reinstall differential carrier 
nuts and torque to 50 ft. ibs. 


6-20 ADJUSTMENT OF 
UNIVERSAL JOINT 
ANGLES—4700 


Because of the constant velocity 
joints at the center and rear of 
the 4700 propeller shaft, the car 
is not sensitive to pinion angle 
adjustment. Therefore, no adjust- 
ment is necessary. However, if 
rear CV joint bottoms on under- 
body, or if propeller shaft is 
rubbing on the frame tunnel, ad- 
justment must be made to provide 
sufficient clearance. 


6-21 PROPELLER SHAFT 
BALANCING 
PROCEDURE 


1. Place the car on a twin post 
hoist so that the rear of the car 
is supported on the rear axle 
housing and the rear wheels are 
free to rotate. 
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FRAME” 
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Figure 6-74—Adjusting Rear Universal Joint Angle 
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MOUNTING BOLTS 


5/16” HOLE DRILLED HERE 
11/74” FROM CENTER LINE 


2. Balancing at the center of the 
propeller shaft just rearward of 
the CV Joint is all that is norm- 
ally required. It is often possible 
to locate the heavy side of the 
shaft by holding a crayon or 
colored pencil close to the shaft 
while the shaft is rotating (speed- 
ometer indicating 40-50 MPH.) 


and carefully bringing the crayon 
upwards until it just contacts this 
rotating shaft. 


If carefully done, 


BALANCE WEIGHT 


me 


PROPELLER SHAFT 


= 


Figure 6-75—Locating Access Hole in Frame 


the heavy side (point of maximum 
runout) only will be marked by 
the crayon. This normally gives 
a good indication of which side of 
the shaft is heavy for unbalance, 
and serves as a Starting point for 
initial location of the hose 
Clamps. 


3. Install two (2) Wittek #28 hose 
Clamps (Gr. 1.166, Part #1351813) 


HOSE CLAMPS 
(HEADS 180° FROM 
CRAYON MARK) 


CRAYON senad 


Figure 6-76—Hose Clamps in Place Opposite Crayon Mark 
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on the rear propeller shaft and 
Slide them forward until the 
Clamps stop at the nearest bal- 
ance weight welded to the tube. 
This involves working the clamps 
into the frame tunnel with the 
fingers. 


4. To provide an access hole in 
the frame tunnel for inserting a 
screwdriver to tighten the hose 
Clamps, drill a 5/16" hole lo- 
cated as follows: Measure from 
the rear of the frame tunnel for- 
ward to the first welded-on bal- 
ance weight. Subtract 1/2" from 
this measurement; then using this 
distance, measure from the rear 
of the frame tunnel forward and 
mark this distance on the bottom 
outside frame tunnel. This locates 
the hole between the clamp 
screws so both can be reached. 
Offset the hole approximately 
1-1/4" from the car centerline 
and drill the 5/16" hole. See 
Figure 6-75, 


9. Place the two hose clamps 
Side by side with the heads to- 
gether and 180° from the crayon 
marking. See Figure 6-76. Tight- 
en the clamps. 


6. Run the car through the speed 
range to 65 - 70 MPH. If no un- 
balance is felt, nothing further 
need be done on the hoist. How- 
ever, if unbalance still exists, 
rotate both clamps to the opposite 
Side of the shaft and retighten. 
Run car again and notice if the 
unbalance feél is better or worse; 
if worse, return the clamps to 
the original position. Apparently 
the combined weight of the two 
hose clamp heads was excessive, 
so to reduce this excess rotate 
the clamp heads away from each 
other 45° (one each way from the 
original position). See Figure 
6-77. Run car and note if un- 
balance has improved. 
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7. Continue to rotate the clamps 
apart in smaller angular incre- 
ments until the car feel for un- 
balance is best. 


CAUTION: Do not run car _on 
hoist for extended periods due to 
danger of overheating the trans- 
mission or engine. 


8. Roadtest the car again for 
final check of balance. 


NOTE: Vibration felt in the car 


on the hoist may not show up in 
a roadtest which is after all the 


final determining factor. 
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Figure 6-77—Rotating Hose Clamp Heads from Each Other 
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Figure 6-78—Propeller Shaft Tools 
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Figure 6-79—Rear Axle Tools 
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CHASSIS SUSPENSION 
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SECTION 7-A 
SPECIFICATIONS AND DESCRIPTION OF CHASSIS 
SUSPENSION 


CONTENTS OF SECTION 7-A 


Paragraph Subject Page Paragraph Subject Page 
7-1 Chassis Suspension Specifica- 7-2 Description of Wheel Suspension . . 7=2 
tIOMS: 262s ae ee. Gece: Be ae tl. 7-3 Shock Absorbers........... 7-5 


7-1 CHASSIS SUSPENSION SPECIFICATIONS 


a. Tightening Specifications 


Use a reliable torque wrench to tighten the parts listed to insure proper tightness without straining or dis- 
torting parts, These specifications are for clean and lightly lubricated threads only; dry or dirty threads 


produce increased friction which prevents accurate measurement of tightness. 


Part 


Nut 
Nut 
Nut 
Nut 

Nut 
Bolt 
Nut 
Bolt 
Bolt 
Nut 
Bushing 
Nut 
Nut 
Nut 
Nut 
Nut 
Bolt & Nut 
Bolt & Nut 
Bolt 
Nut 
Nut 
Nut 
Nut 
Nut 
Bolt 


Location 


Brake Reaction Rod to Lower Control Arm .............6.e.8e0e8e-8 
Brake Reaction Rod to Frame.........+6++2e8e008 282828 2 eee eevee 
PPAGIe Dar we. don Yk Ge ee EA eK i RS ee we eS Ee 
Rear ‘Shock-to Upper Bracket: 2 2 2p 6 wk we & eS a eS ae We 
Front Shock to Lower Bracket «4 1. 4 6s 4s © 6% BX OE Bw wh we Hw we 
Front Shock to Lower Control Arm ....... 65+ ee ee eee eee ee ewe 
Front Shock: 16"Prame.. 4° ote 8 ae Gr ge ae ver ce ee a cee ts So A eS a a 
Stabilizer Bushing to. Frames... ge s,s gh ok eee ae ae Swe ee ae ae 
Idler Arm Support: to: Frame sa << 4:4 SS we We a a 8 ee a Re a a 
Upper Control Arm: Shaft to Frame... 6 6 6 .« & 2 @ aos eee Ow eee ee we 


Upper Control Arm 


Upper: Ball. Joint. to. KNUckle: oe ih fle che ds Jal RO a oe eS A Gee Se RA SE 


Lower Control Arm Bumper to Lower Control Arm 


Front Lower Control Arm to Frame .........-2.2.4+26068+4+4c+08 8888. 


Lower Ball Joint to Knuckle 


Spindle - Bearing Adjustment (See Par. 7-10) ..........0.06-.-420+028- 


Brake Assembly and Steering Arm to Knuckle, Front 
Brake Assembly and Steering Arm to Knuckle, Rear 


Brake Assembly through Anchor Pin to Knuckle 


Wheel to Front Hub or Rear Axle Shaft. .........0+620c0++ee ce ees 
Rear Lower Control. Arm to: Frame: 4.4056. 4 oe SR Re aw es 
Stabilizer Link to Lower Control Arm ...........+.626-+4+0ccceeves 
Rear Spring ‘Clamp to Prame: «cs a. 6-406 20 @ ke oe: Re Se eh ee 


Rear Spring Clamp to Rear Lower Control Arm 


Rear Axle Bumper to: Frame «<< 6 ee ee a % a S e  E ee 


Torque- 
Ft. Lbs. 


80-100 
60-80 
100-140 
35-45 
35 Min. 
15-25 
5-10 
20-395 
40-50 
90-110 
70 Min. 
30-40 
80-100 
80-120 
60-75 
40-50 
65-75 
130-150 
65-85 
60-90 
5-10 
15-20 
20-30 
10-15 
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b. Wheels and Tires 


Vire LY De: & set 6 ee ye eee ee de oes 
Tire Size 
Optional Tire Size 
Tire Inflation Pressures 
Wheel Attaching Studs and Nuts 
Rear Drums 
Front Finned Aluminum Drums 


*Same All Series 


c. Shock Absorbers 


Item 


Shock Absorber 
Make and Type—Front 
Make and Type—Rear 
d. Springs 


Spring Trim Dimensions 
Spring Type 


e. Dimensional Specifications 


Series 4400 Series 4600 


Demountable steel Disk 
Drop Center 
15" x 6.00 L 
Tubeless 
7.60''-15" 
8.00''-15" 
See Paragraph 1-2 


15" x 6.00 L 
7.10"-15" 
7.60''-15" 


1/2-20 
1/2-20 
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Series 4700 


*Demountable Steel Disk 
*Drop Center 
15" x 5.50 K 
*Tubeless 
7.10"-15"' 
7.60"-15"' 
*See Paragraph 1-2 


Series 4800 


15" x 6.00 L 


8.00''-15" 
None 


*1/2-20 
*1/2-20 


All Series 


Delco, Double Direct-Acting 
Delco, Double Direct-Acting 


See Paragraph 7-13 
Coil Front and Rear 


NOTE: Dimensions and limits in these specifications apply to new parts only. Where limits are given, 


¢ 


‘T’’ means tight and ‘‘L’’ means loose. 


225 MENS. Figs 200 Means -200S8e-. 


item 


Caster, Camber, Toe-in, Effective K.P.I., and Steering Geometry 


Steering Knuckle Spindle 
Large End, Diameter 
Small End, Diameter 

Wheel Bearing Cone on Spindle 
Outer 
Inner 


Outer 
Inner 
Wheel Bearing Adjustment 
Stabilizer Shaft 


7 -2 DESCRIPTION OF 
WHEEL SUSPENSION 


a. Front Wheel Suspension 


The front wheel suspension is 
designed to allow each front wheel 
to rise and fall, due to change in 
road surface level, without appre- 
ciably affecting the opposite 
wheel. ; 


o ee e@ e@ e@ e¢ 8 # ee e@ e© @e@ oe e© e© oe e® @ oe ee ee e® @® @e@ oe oe @® ee e ee @® @® oe ee oe ee oe oe 
eo  e& e@ @ @ # e¢ @ ee ee ee e® e e e@ e® e@ e® ee e @e@ @ e© @® © @ @ @ © @®  @ ® .@® @® .e@ e e oo 


All Model 2 Dr. Coupes and Convertibles 27/32" Bar 
All Model 4 Dr. Except Estate Wagons 
Estate Wagons 


Each wheel is independently con- 
nected to the frame front cross 
member by a steering knuckle, 
ball and socket assemblies, and 
upper and lower control arm as- 
semblies. See Figure 7-1. The 
upper and lower arms are sO 
placed and proportioned in length 
that they allow each knuckle, and 
wheel to move through a vertical 
arc only. The front wheels are 


All Series 


See Figure 7-34 


1.3743—1.7348 


.8430—.8435 
.0004" L—.0014" 
-0005" L—.0015" 


.0005"' T—.0025"' 
.0005" T—.0025" 
See Paragraph 7-10 


Ame Ae 


53/64" Bar 
29/32" Bar 


held in proper relation to each 
other for steering by means of 
two tie rods which connect to 
steering arms on the steering 
knuckles and to an intermediate 
rod. 


A coil type chassis spring is 
mounted between the frame front 
cross member and lower control 
arm assembly. 
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A rubber bumper is mounted on 
the outer end of each lower con- 
trol arm to limit travel of the 
arm during compression of 
chassis spring. A similar rubber 
bumper is mounted on the frame 
under each upper control arm to 
limit travel of arm during re- 
bound of chassis spring. 


Side roll of the front end of chas- 
sis is controlled by a spring steel 
stabilizer shaft. The shaft is 
mounted in rubber bushings sup- 
ported in brackets attached to 
lower flange of each frame side 
rail. The ends of stabilizer shaft 
are connected to the front sides 
of lower control arm by links 
which have rubber grommets at 
both ends to provide flexibility 
at the connections and prevent 
rattle. See Figure 7-7, 


The lower control arm assembly 
consists of two stamped steel 
plates welded together. The inner 
ends of the lower control arms 
are bolted to the frame front 
cross member through rubber 
bushings. The outer end of each 


BRAKE REACTION ROD 


COIL SPRING 


UPPER CONTROL 
ARM 


UPPER BALL JOINT 


RUBBER BUMPER 


LOWER CONTROL ARM 


Figure 7-1—Front Suspension 


arm is connected to the steering 
knuckle with a ball socket assem- 
bly pressed in the lower control 
arm and bolted to the steering 
knuckle. The ball socket can be 
removed in service with suitable 
tools. Position of the lower con- 
trol arms is maintained by a 
brake reaction rod mounted be- 
tween the lower control arm and 
frame. See Figure 7-1. 


To resist fore and aft movement 
of the lower control arm in re- 
lationship to the frame, two solid 
steel brake reaction rods are po- 
sitioned between the lower control 
arms and front of the frame side 
rails. The forward ends of the 
rods are rubber mounted to hold 
securely to the frame bracket 
with castellated nuts and cotter 
pins, The rearward end of the 
brake reaction rod attaches to 
the lower control arm with two 
1/2"-13 bolts. 


Special hardened flat washers are 
used under the bolts and nuts to 
aid in maintaining required 
torque. The brake reaction rod 
must be properly installed and 


secured prior to checking and ad- 
justing caster and camber. 


The upper control arms consists 
of a single stamped steel plate 
formed to provide maximum 


strengthh Two replaceable 
hardened steel bushings are 
threaded into the inner end of 


each assembly. Rubber seals are 
installed on shafts to exclude dirt 
and water from the bearing sur- 
faces, Lubrication fittings are 
provided at both bearing locations 
On upper arm inner shafts, As in 
the lower control arms, a ball 
joint is positioned through the 
outer end of each arm. 


The steel forged steering knuckle 
accommodates tapered roller 
bearings in the front wheel hubs. 
The brake shoe anchor pin is rig- 
idly bolted to the steering 
knuckle. It is not adjustable. 


During brake application two 
forces act on the front suspen- 
sion. When the brakes are ap- 
plied, the torque is transmitted 
to the backing plate and knuckle 
assembly through the brake 
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shoes, which tends to rotate the 
backing plate and knuckle assem- 
bly forward. The weight of the car 
is thrown forward tending to move 
the front of the car downward, 
This downward motion is called 
‘‘front-end dive’’. In order to 
minimize ‘‘front-end dive’’, the 
upper control arm shaft is 
mounted to the frame so that the 
front end of the shaft is higher 
than the rear end at an angle rel- 
ative to that of the lower control 
arm shaft, Thus, when the braking 
force is applied, the tendency of 
the car’s front end to dive rotates 
the backing plate and spindle as- 
sembly in a rearward direction, 
while the braking torque tends to 
rotate the backing plate and spin- 
dle assembly in a forward di- 
rection. Therefore, the braking 
torque creates an upward force 
nearly equal to the downward 
(diving) force. In this manner, 
‘‘front-end dive’’ is held to a 
predetermined minimum. See 
Figure 7-1, 


b. Rear Wheel Suspension 
Rear wheels are not independently 


Sprung since they are mounted on 
axle shafts incorporated in the 
rear axle assembly. The rear 
wheels are held in proper align- 
ment with each other by the rigid 
construction of the rear axle 
housing and by a pair of lower 
control arms. With the use of an 
open-type drive line, driving and 
braking forces are taken by these 
control arms. The control arms 
are connected to the frame at 
their front ends, and to a bracket 
welded to the axle housing at the 
opposite ends. Both mounting 
joints are pivoted through rubber 
bushings. 


To prevent the axle housing from 
rotating about the two lower con- 
trol arms during braking and ac- 
celeration and to adjust rear 
universal joint angle, an adjust- 
able, third control arm is mounted 
between the frame side rails and 
axle housing to a bracket on the 
upper right side of the housing. 
Adjustment is obtained through 
a series of vernier-spaced holes 
and two slotted holes in the two 
piece arm, 
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The angles at which the universal 
joints operate are extremely crit- 
ical, Car roughness is greatly 
affected by universal joint angles, 
therefore, joint angles as speci- 
fied must be adhered to and 
maintained as described in para- 
graph 6-19, 


Two coil type chassis springs are 
mounted at an angle forward and 
to center of car between the lower 
control arm and the frame cross 
member at top of kickup. Ride 
control is provided by two identi- 
cal double direct-acting shock ab- 
sorbers angle-mounted between 
brackets attached to the axle 
housing and to frame cross 
member. 


Brackets for attaching the track 
bar are located with the frame 
bracket on the left and the axle 
housing bracket on the right. The 
track bar is rubber mounted at 
each end. 


To maintain relative position of 
the frame side rails and further 
prevent rear axle sway, a track 
bar is mounted between the track 
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Figure 7-2—Rear Suspension 
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bar frame bracket on the left and 
frame side rail on the right. See 
Figure 7-2, 


c. Wheels and Tires 


Wheels are demounteble steel 
disk type. The wheels have wide 
drop center type rims designed 
to give ample support for the tire 
sizes used as standard equipment. 
The rims have a tapered tire bead 
seat on the inboard side and a 
hump-type bead seat on the out- 
board side which cause tire beads 
to wedge tightly in place when 
tires are inflated. 


CAUTION: When mounting a tire 
on this type of wheel, it is im- 
perative to apply mounting soap 
around the beads for ease of 
mounting and to prevent damage 
to the beads. 


Tires are tubeless low pressure 
balloon type. U.S. Royal, Fire- 
stone, Goodyear and Goodrich 
tires are used in production with- 
out optional selection of any spec- 
ified make. 


All tires used as standard factory 
equipment have been worked out 
with the tire manufacturer for 
stability. This does not imply 
that other makes and types of 
tires are not suitable for Buick 
cars, but owing to the large num- 
ber of tire makes and designs it 
is impossible for ride and han- 
dling calibrations to be worked 
out for each one. 


Standard production tire sizes are 
given in paragraph 7-1, Tires 
Other than those used as standard 
equipment may cause a wander. 
Larger tires will reduce clear- 
ance at fenders and be difficult to 
mount in spare carriers. Tires 
with more plys may cause hard 
riding. Some types of tire and 
tube combinations are difficult to 
balance and may cause ‘‘tramp’’. 


7-3 SHOCK ABSORBERS 


a. Shock Absorber Type 
and Location 


Both front and rear shock ab- 
sorbers are Delco, double, direct- 
action, (telescoping) hydraulic 
type. All shocks are filled witha 
calibrated amount of fluid and 
sealed during production; there- 
fore, no refilling or other service 
is possible other than replace- 
ment of deteriorated rubber 
bushings. 


Each front shock absorber is ver- 
tically mounted inside the front 
Spring. The upper _ stem is 
attached to the frame by means of 
grommets and grommet retainers 
held in place by a nut. The lower 
insulated bracket is bolted to the 
lower control arm. 


Each rear shock absorber is 
mounted on an angle with the 
upper end ‘‘in’’ toward the center 
of the car, The upper end is at- 
tached to a frame bracket. The 
lower end is attached to a bracket 
welded to the rear axle housing. 


The shock absorbers are basi- 
cally the same for all models but 
vary as to calibration. Front 
shock absorbers are interchange- 
able in respect to right and left, 
as are the rear. However, front 
and rear are not interchangeable 
with each other. 


b. Shock Absorber Construc- 
tion and Operation 


The shock absorber consists of 
two concentric tubes, a _ piston 
and rod, and valves for control- 
ling hydraulic resistance. The 
rear shock absorber has an ad- 
ditional tube which acts as a stone 
shield. 


The pressure (inner) tube pro- 
vides a cylinder in which the 
piston and rod operate. The upper 
end is sealed by a piston rod seal, 
and the lower end is closed by the 
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Figure 7-3—Typical Shock Absorber 
(Rear Shown) 


compression valve assembly. This 
tube is completely filled with fluid 
at all times. The reservoir tube 
provides space for reserve fluid 
and for overflow from the pres- 
sure tube during operation. 


The piston, piston rod and outer 
tube are attached to the car 
frame, while the pressure and 
reservoir tubes are attached as 
a unit to the chassis suspension 
through the lower mounting. As 
the wheel moves up and down with 
respect to the frame the chassis 
spring compresses or expands, 
and the shock absorber is tele- 
scoped or extended. This action 
forces the fluid to move between 
the pressure and reservoir tubes 
through small restricting orifices 
in the valves. The relative slow- 
ness of fluid movement imposes 
restraint on the telescoping or 
extension of the shock absorber, 
thus providing the required 
dampening effect on spring action. 


(1) Compression Stroke  Oper- 


ation. When the chassis spring is 
being compressed the shock ab- 
sorber is telescoped, causing the 
piston to move down in the pres- 
sure tube, forcing fluid through 
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holes in the piston. The pressure 
lifts the intake valve plate, allow- 
ing fluid in lower chamber to pass 
into the upper chamber. As the 
piston rod moves downward into 
the pressure tube it occupies 
space previously filled with fluid 
and this displaced fluid is forced 
out of the lower chamber into the 
reservoir through the restricting 
orifice in the compression valve. 
On fast or extreme movements 
when the fluid flow exceeds the 
capacity of the orifice, the spring 
loaded relief valve in the com- 
pression valve assembly is forced 
open to permit more rapid escape 


of fluid. The amount of compres- 
sion control is governed entirely 
by the volume of fluid displaced 
by the piston rod, and the resist- 
ance to chassis spring travel is 
governed by the area of the ori- 
fice and the strength of the com- 
pression relief valve spring. 


(2) Rebound Stroke Operation. 
When the chassis Spring expands, 
or rebounds, the shock absorber 
is extended and its resistance is 
instantly effective. As the piston 
is pulled upward the intake valve 
plate seats and fluid in the upper 
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Chamber is forced through slots 
in the plate and holes in the piston 
to build up pressure against the 
rebound orifice plate. As the 
pressure increases, the rebound 
Spring is compressed and the ori- 
fice plate leaves its seat to permit 
fluid to pass into the lower cham- 
ber. As the piston rod moves 
upward out of the pressure tube 
the space previously occupied by 
the rod is filled with fluid drawn 
into the lower chamber from the 
reservoir. A separate intake valve 
in the compression valve assem- 
bly opens to permit return of this 
fluid. 
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Paragraph Subject 
7-4 Abnormal Tire Wear ... 
7-5 Faulty Springs, Shock 


Absorbers or Ball Joints 


7-4 ABNORMAL TIRE 
WEAR 


a. General Operating 
Conditions 


Assuming that there is no mis- 
alignment condition to cause un- 
natural wear, the life of tires 
depends largely upon car oper- 
ating conditions and driving 
habits. 


Tires wear at a much faster rate 
in some localities than in others 
because of road and operating 
conditions. Some types of roads 
are much more abrasive than 
others. Tire wear is also depend- 
ent upon the number of hills and 
mountains which the car myst go 
up and down, the severity of 
grades, the number of starts and 
stops, driving speeds, the amount 
of rain and snow, and prevailing 
temperatures. Tire wear in- 
creases rapidly with both speed 
and temperature. Tires used at 
low speeds or in cool climates 
will have longer life than tires 
used for high speed driving in 
hot climates. 


Driving habits have a very im- 
portant bearing on tire life. A 
careful driver may obtain much 
greater mileage from a Set of 
tires than would be obtained by a 
severe or careless driver. Rapid 
acceleration and deceleration, se- 
vere application of brakes, taking 
turns at excessive speed, high 
speed driving, and striking curbs 
or other obstructions which lead 
to misalignment are driving 
habits which will shorten the life 
of any tire. 
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Maintenance of proper inflation 
pressure and periodic interchang- 
ing of tires to equalize wear are 
within the control of the driver. 
Underinflation raises the internal 
temperature of a tire greatly, 
due to the continual friction 
caused by the flexing of the side 
walls. Tire squealing on turns is 
an indication of underinflation or 
excessive speed on the turns. A 
combination of underinflation, 
high road temperatures, and high 
Speed driving will quickly ruin 
the best tire made, 


High speed on straight highways 
or expressways normally causes 


more rapid wear on the rear than 


on the front tires, although cup- 
ping of front tires can result if 
the tires are not periodically 
switched from wheel to wheel. 
Driving turns and curves at too 
high a rate of speed causes the 
front tires to wear much faster 
than the rear tires. 


An inspection of the tires, to- 
gether with information as to lo- 
cality in which the car has been 
operated will usually indicate 
whether abnormal wear is due 
to the operating conditions de- 
scribed above, or to mechanical 
faults which should be corrected. 


The various types of abnormal 
tire wear and their causes are 
described in the following sub- 
paragraphs. 


b. Shoulder or Underinflation 
Tread Wear 


When a tire is underinflated, the 
side walls and shoulders of the 
tread carry the load while the 
center of tread folds in or com- 
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presses due to the low internal 
air pressure, This action causes 
the shoulders to take all of the 
driving and braking load, result- 
ing in much faster wear of shoul- 
ders than of the center of tread. 
See Figure 7-4, View A. For 
maximum results in _ hendling, 
riding and tire life, tire inflation 
pressures should never be allow- 
ed to go below the specified mini- 
mum pressure (par. 1-2), 


Continuous high speed driving on 
curves, right and left, may pro- 
duce tread wear very similar to 
underinflation wear and might 
very easily be mistaken for such. 
Side thrust when rounding turns 
causes wear on the sides of tire 
tread. In making a turn to the 
left, especially at high speeds, the 
outside shoulder of the right tire 
and the inside shoulder of the 
left tire take the side thrust and 
naturally receive the most wear. 
The only possible correction is 
to advise slower _ speeds on 
curves, Do not increase tire in- 
flation pressures beyond specified 
limits as this will cause center 
or overinflation wear (subpar. c, 
below). 


ce. Center or Overinflation 
Tread Wear 


On a tire that is overinflated the 
center of the tread receives much 
more driving and braking strain 
than the sides or shoulders. The 
center of the tread therefore 
wears away much faster than the 
shoulders and, if tire is contin- 
uously overinflated, may be worn 
thin while the shoulders have 
plenty of tread material left. See 
Figure 7-4, View B. 
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Figure 7-4—Abnormal Tire Tread Wear Patterns 


When tire inflation pressures are 
maintained within the specified 
limits (par. 1-2) the tire will 
make a full contact across the 
entire width of tread, thereby dis- 
tributing the wear evenly over 
the total surface of the entire 
tread area. 


d. Cross or Toe Tread Wear 


When the front wheels have an 
excessive amount of either toe-in 
or toe-out, the tires are actually 
dragged sideways when they tra- 
vel straight down the road, and 
cross wear or scraping action 
takes place, rapidly wearing away 
the tread of tires. This cross 
wear condition will usually pro- 
duce a tapered or feathered edge 
on the ribs of the tire tread. 
See Figure 7-4, View C. In most 
cases this can be detected by 
rubbing the hand across the tire 
tread, 


If the tapered or feathered edges 
are on the inner sides of the ribs 


on one or both sides, it indicates 
that one or both tires have exces- 
Sive toe-in, while the same con- 
dition in the outer sides of ribs 
indicate excessive toe-out. See 
paragraph 7-18 for toe-in 
correction, 


Cases may be encountered where 
one front tire definitely indicates 
toe-in wear while the opposite 
tire indicates toe-out wear. 
Whenever this condition is in- 
dicated always check the steering 
geometry or turning angles of 
both front wheels as described 
in paragraph 17-18. It may be 
found that the turning angles are 
not according to specifications, so 
that the inside wheel on both turns 
either toes-in or toes-out too 
much, resulting in cross wear 
on turns only. Incorrect turning 
angles are caused by bent steer- 
ing arms. 


Cornering wear caused by high 
Speed driving on curves (subpar. 


f, below) sometimes has the ap- 
pearance of toe wear. Care must 
be used to distinguish between 
these two types of wear so that 
the proper corrective measures 
will be used, 


e. Side or Camber Wear 


Excessive wheel camber, either 
positive or negative, causes the 
tire to run at such an angle to 
the road surface that one side 
of the tread wears much more 
than the other. See Figure 7-4, 
View D. 


The amount or angle of the cam- 
ber wear will be governed by the 
amount of positive or negative 
camber in relation to the per- 
pendicular, and by the shape of 
the road surface. With any given 
camber angle, tires driven on 
modern flat concrete highways 
will show greater camber wear 
than when driven on the earlier 
type crowned highways. Camber 
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wear may or may not be smooth 
or uniform, depending largely on 
the tire tread design, 


Tire tread wear very Similar in 
appearance to camber wear may 
be caused by driving on turns at 
excessive speeds. This ‘‘corner- 
ing’’ tread wear (subpar. f, below) 
cannot be corrected by change of 
camber angle. 


Adjustments for specified camber 
is covered in paragraph 7-18. 


f. Cornering Tread Wear 


The modern independently sprung 
automobile allows the driver to 
negotiate turns at a high rate of 
speed with a greater feeling of 
safety. This fact is responsible 
for a comparatively new type of 
tread wear that can easily be 
mistaken for toe or camber wear. 


When a car is making a turn, the 
tires are supposed to be rolling 
in a circle. When the turn is 
made at high speed, however, 
centrifugal force acting on the 
car causes the tires to be dis- 
torted sideways and to slip or 
skid on the road surface. This 
produces a diagonal cross type 
of wear, which in severe cases 
will result in a fin or sharp 
edge on each rib of the tire 
treads, 


Cornering wear can be distin- 
guished from toe or camber wear 
by the rounding of the outside 
shoulder of the tire, and by the 
roughening of tread surface in 
this section denoting severe ab- 
rasion. See Figure 7-4, View E. 


No alignment or tire pressure 
change can be made that will re- 
lieve cornering wear. Only the 
driver can effect a cure, and that 
is by slowing down on curves. 


g- Heel and Toe Tread Wear 
Heel and toe wear is a saw-tooth 


effect with one end of each tread 
block worn more than the other, 


The end which wears is that which 
first grips the road when the 
brakes are applied. High speed 
driving and excessive use of the 
brakes will cause this type of 
irregular tire wear, This type 
of wear will occur on any type 
of block tread design. See Fig- 
ure 7-4, View F. 

Heel and toe wear is not so pre- 
valent on the rear tires because 
of the propelling action which 
creates a counteracting force 
which wears the opposite end of 
the tread block. These two 
Stresses on the rear tires wear 
the thread blocks in opposite di- 
rections and result in more even 
wear, while on the front tires the 
braking stress is the only one 
which is effective. This may be 
counteracted by _ interchanging 
tires (par. 7-8), 


A small amount of irregular 
wear, Slightly saw-toothed in ap- 
pearance, at the outer segments 
of tires is a normal condition and 
is due to the difference in cir- 
cumference between the center 
and the outer edges of the tire 
tread, This saw-toothed appear- 
ance, however, will be exagger- 
ated by underinflation, improper 
toe-in, or both. 


h. Wavy Tread Wear, Flat 
Spots, and Cupping 


Many combinations of factors may 
cause the types of tread wear 
listed here; therefore it is never 
possible to say definitely that any 
One condition is the cause. 


As stated above (subpar. g) a 
small amount of irregular wear 
at the outer segments of tires is 
a normal condition; however, ir- 
regular wear extending toward 
center of tread is due to wheel 
misalignment conditions which 
Should be corrected. Careful 
checking and adjustment of all 
wheel alignment factors (par. 
7-18) will reduce such wear. 


An overinflated tire tends to 
bounce instead of keeping in con- 
tact with the road surface, On 


turns this bouncing produces 
scuffing and may cause flat spots 
to develop. 


A tire that is statically unbal- 
anced bounces or hops on the 
road, causing rapid and uneven 
tread wear. 


High speed driving on straight 
highways or expressways over ex- 
tended periods can also cause 
irregular wear or cupping. Tires 
should be switched regularly as 
shown in Figure 7-6, 


Uneven brake adjustment or grab- 
bing brakes will cause rapid and 
uneven tread wear. Out of round 
brake drums will cause flat spots 
to develop on tire treads. 


Wobble or runout of a tire, either 
front or rear, due to bent wheel or 
to tire being improperly mounted 
will cause uneven wear. The run- 
out of wheel and tire when rotated 
should not exceed dimensions 
shown in Figure 7-5. 


Looseness of parts in the sus- 
pension system such as worn 
steering knuckle ball joints, loose 
wheel bearings, inoperative shock 
absorbers, and any excessive 
looseness throughout the steering 
system all tend to allow the front 
wheels to kick around, and if any 
of the wheel alignment factors are 
incorrect, irregular spotty tire 
tread wear of one type or another 
may result, 


Regardless of the original cause 
of spotty tread wear on either 
front tire, no alignment or bal- 
ance job, however perfect, can 
prevent future excessive wear of 
the spots. Once a front tire ac- 
quires flat or cupped spots extra 
rapid wear will continue, caused 
by the braking and _ steering 
Strains on the thinner and weaker 
sections of the tread. 


A thorough mechanical and align- 
ment inspection, plus a check for 
Wheel and tire unbalance should 
uncover the cause or causes of 
the irregular wear. At the time 
of correction, however, the cupped 
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tire should be interchanged with 
a rear tire on which the tread 
runs true. The cupped tire will, 
to a certain degree, true itself 
up on a rear wheel because of 
being rigidly mounted to the axle 
shaft it can only revolve, absorb- 
ing first the driving and then the 
braking strain. 


Both front shock absorbers should 
provide the same feeling of re- 
sistance and both rear shock ab- 
sorbers should do likewise. Any 
noticeable variation between right 
and left shock absorbers indicate 
that one unit is not operating nor- 
mally. Little or no resistance on 
compression or rebound indicates 
air in shock absorbers, internal 
leakage due to wear, or that the 
valve is held open by dirt. Ex- 
cessive resistance indicates that 
bleeder hole in valve is plugged 
with dirt. 


If there is any doubt about the 
action of a shock absorber after 
testing as described above, re- 
move the unit from car, Mount 
it vertically in vise with safe jaws 
gripping the mounting eye firmly, 
then move the piston rod up and 
down by hand. There should be no 
free movement in this test. Lack 
of resistance to movement indi- 
cates air in the shock absorber, 
internal leakage due to wear, or 
that the valve is held open by dirt. 
A faulty shock absorber must be 
replaced as it cannot be disas- 
sembled for repairs. 


In the test given above, the amount 
of force that can be applied is not 
sufficient to open a valve against 
its spring pressure; therefore, 
this test only checks the flow of 
fluid through the valve bleeder 
hole as well as any leakage due 
to a valve being held open, or due 
to internal wear of piston and 
Cylinder. Since it is unlikely that 
the valve springs will weaken in 
service, it may be assumed that 
the shock absorber action is nor- 
mal if it operates satisfactorily in 
the test given above. 


7-5 FAULTY SPRINGS, 
SHOCK ABSORBERS 
OR BALL JOINTS 


a. Springs 


Measurement of the trim dimen- 
sion with springs installed is the 
only practical method of checking 
chassis springs that are reported 
to be weak. See paragraph 7-13 
for checking trim dimension. The 
strength of chassis springs cannot 
be determined by measurement of 
the free length when removed 
from car, because springs of 
equal strength under rated load 
may vary considerably in length 
when not loaded. 


b. Weak or inoperative Shock 
Absorbers 


Many shock absorbers have been 
replaced and returned to the fac- 
tory with the report that they 
were weak. When tested with spe- 
cial factory equipment very few of 
these replaced units have been 
found weak or otherwise below 
standard in operation. This indi- 
cates that these shock absorbers 
were needlessly replaced in an 
attempt to improve riding condi- 
tions that were actually standard, 
or that erroneous methods were 
used in judging the operating con- 
dition of the units. 


Before attempting to test shock 
absorbers make sure that all at- 
taching bolts and nuts are tight. 
Tires should be uniformly inflated 
to specified pressure (par. 1-2). 
The chassis should be well lubri- 
cated to make sure that suspen- 
sion parts are free moving. 


Test each front and rear shock 
absorber in turn by quickly push- 
ing down and then lifting up on the 
end of the car bumper adjacent 
to the unit being checked. Use the 
same force as near as possible 
on each test, and note the amount 
of resistance provided by the 
shock absorber on compression 
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and rebound. A little practice on 
another car of the same model 
which has satisfactory ride con- 
trol will aid in judging the amount 
of resistance that should exist. 


c. Loose Ball Joints 


The upper ball stud is spring- 
equipped and thus preloaded in 
its socket at all times. This min- 
imizes looseness at this point and 
compensates for normal wear. If 
the upper stud has any perceptible 
shake, or if it can be twisted in 
its socket with the fingers, the 
upper ball joint should be 
replaced. 


The lower ball joint is not spring 
loaded but firmly seated by the 
weight of the car. With the chassis 
spring load removed from the 
ball joint, this ball joint may show 
looseness. Such _ looseness is 
probably due to normal operating 
clearance. 


7-6 IMPROPER STEERING 
ACTION 


Steering action is dependent upon 
the chassis suspension members 
as well as the steering gear as- 
sembly and tie rods. Improper 
steering actions which are most 
likely to be caused by chassis 
Suspension are covered in this 
paragraph, while conditions most 
likely to be caused by the steering 
gear assembly or tie rods are 
covered in paragraph 8-3. 


a. Car Pulls or Leads 
to One Side 


(1) High crowned roads. 


(2) Low or uneven tire pressure 
(par. 1-2). 


(3) Front tires of unequal diam- 
eter due to wear. 


(4) Brakes dragging on one side 
(par. 9-8). 
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(5) Shock absorbers leaking or 
inoperative (par. 7-5). 


(6) Incorrect caster, camber, or 
toe of front wheels (par. 7-18). 


(7) Frame bent or broken. 


b. Steering Affected by 
Application of Brakes 


(1) Low or uneven tire pressure 
(par. 1-2). 


(2) Front tires of unequal diam- 
eter due to wear. 


(3) Incorrect or uneven caster or 
bent steering knuckle (par. 7-18). 


ce. Car Wander or Lack of 
Steering Stability 


(1) Heavy cross wind. 
2) Type of road surface. 


( 
(3) Low or uneven tire pressure 
(par. 1-2). 


(4) Wheels toe out in straight 
ahead position (par. 7-18). 


(5) Incorrect or uneven caster or 
camber (par. 7-18). 


(6) Steering gear or tire rods ad- 
justed too loose or worn, or ad- 
justed too tight (par. 8-4). 


(7) No lubrication in ball joints 
or upper ball joint worn (par. 7-5). 


d. Road Shocks Transmitted 
to Steering Wheel 


(1) Low or high tire pressure 
(par. 1-2). 


(2) Wrong type or size of tires 
used (par.7-1). 


(3) Uneven tire wear (especially 
shoulder or cornering wear) 
(par. 7-4). 


(4) Steering gear or tie rods in- 
correctly adjusted. Broken tie rod 
spring (par. 8-4). 


(5) Shock absorbers inoperative 


or leaking (par. 7-5). Wrong 
valving (par. 7-1). 
(6) Improper caster or bent 


steering knuckle (par. 7-18). 


(7) Steering knuckle upper ball 
joint worn (par. 7-11). 


e. Front Wheel Shimmy 
(low speed) 


Low speed shimmy is a rapid 
series of oscillations of the front 
wheel and tire assembly as the 
wheels attempt to point alternate- 
ly to the right and left. This 
movement is often transmitted 
through the steering linkage to 
the steering gear. Low speed 
shimmy usually occurs below 
30 MPH. 


(1) Uneven or low tire pressure 
(par. 1-2). 


(2) One or both wheel and tire 
assemblies out of balance 
(par. 7-8). 


(3) Front wheel bearings loose 
or worn (par. 7-10). 


(4) Incorrect alignment of front 
wheels (par. 7-18). 


(5) Steering knuckle upper ball 
joint worn (par. 7-11). 


(6) Steering gear or tie rods in- 
correctly adjusted or worn 
(par. 8-4). 


f. Wheel Tramp, Front or Rear 


Wheel tramp, sometimes called 
high speed shimmy, is a rapid 
up and down movement of a wheel 
and tire assembly, as though the 
tire was decidedly eccentric. In 
severe cases the tire actually 
hops clear of the road surface. 
Wheel tramp may develop in 
either front or rear wheels, and 
occurs at speeds above 35 MPH. 


(1) Wheel tire or brake drum 
out of balance (par. 7-8). 
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(2) Shock absorber inoperative 
( 


par. 7-5). 


(3) Item 1 or 2 in combination 
with one or more items listed 
under Front Wheel Shimmy (sub- 
par. e, above). 


7-7 CAR ROUGHNESS 
OR VIBRATION 


a. Various Causes 


Car roughness or vibration may 
be caused by road surface con- 
ditions as some types of road set 
up unusual vibrations in cars at 
various speeds. Testing the car 
on a different type of road is 
Causing the vibration. 


Some types of tire treads, tires 
with more than four plies of fab- 
ric, or tires of greater weight 
than those chosen for production 
may cause abnormal vibration or 
roughness. If car is equipped with 
tires other than those which have 
been selected for _ production 
equipment (par. 7-1) it is advis- 
able to test the car with standard 
tire equipment before deciding 
that a mechanical condition is the 
cause of roughness. 


The following procedure should be 
used to determine cause of rough- 
ness or vibration in car operation 
at various speeds, which may be 
due to an unbalanced condition of 
wheels, tires, brake drums, pro- 
peller shaft, or engine. 


1. Jack up all wheels, having jack 
support rear end of car at center 
of rear axle housing. 


2. Check runout of front and rear 
wheels and tires. Runout should 
not exceed specifications shown 
in Figure 7-5. See subparagraph 
b, below. 


3. With transmission in Direct 
Drive run engine at various car 
speeds to note speeds at which 
vibration or roughness occurs. 
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4. Remove rear wheels and run 
engine again at the critical speeds 
noted in Step 3. If roughness is 
gone the condition is caused by 
unbalanced wheel and tire assem- 
blies (par. 7-8). 


9. If roughness still exists with 
rear wheels removed, remove 
rear brake drums and repeat the 
running test. Elimination of the 
roughness indicates out of balance 
brake drums (par. 9-12). 


6. If roughness still exists with 
brake drums removed, run engine 
with transmission in Neutral. 
Elimination of the roughness indi- 
cates that propeller shaft is out of 
balance. Continued roughness with 
engine running alone indicates an 
out of balance condition of engine. 


b. Tire and Wheel Runout 


Excessive vibration or shake 
Similar to out of balanced tires 


can be caused by excessive tire 
or wheel runout. This runout con- 
sists of both radial and lateral. 
Radial runout usually has greater 
affect on vibration or shake than 
lateral runout. 


A dial indicator may be used to 
Check runout on wheel and tire 
assemblies at points shown on 
Figure 7-5. Tire runout should be 
checked immediately after the car 
has been driven, as tires take a 
‘‘set’’ after standing for a short 
period. NOTE: It should be 
stressed that the runout found is 
a mere indication and not proof of 
the source of trouble. 


Procedure: 


1. Make certain that the wheel 
lug nuts are tightened adequately 
and evenly. 


2. If checking front wheels and 
tires make certain that wheel 
bearings are correctly adjusted. 


3. Mount the dial indicator on a 
firm base and check total indica- 
tor runout at the points indicated 
in Figure 7-5. 


4. If runout exceeds specifica- 
tions check for the source of the 
trouble and correct as necessary. 


100" RADIAL 


125” LATERAL 


050" LATERAL 


.045" RADIAL 


Figure 7-5—Runout Limit 
Specifications 
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7-8 TIRE SERVICE AND 
INSPECTION 


a. Tire Inflation and 
Inspection 


Maintenance of correct inflation 
pressure in all tires is one of the 
most important elements of tire 
care. Correct tire pressure is 
also of great importance to ease 
of handling and riding comfort. 
Overinflation is detrimental to 
tire life but not so much as un- 
derinflation. Inflate all tires 
according to tire temperature as 
specified in paragraph 1-2. 


Driving without valve caps con- 
tributes to underinflated tires. 
The valve cap keeps dirt and wa- 
ter out of the valve core and seals 
the valve against leakage. When- 
ever tires are inflated be sure to 
install valve caps and tighten 
firmly by hand. Make sure that 
rubber washer in cap is not dam- 
aged or missing. 


If tires are checked at frequent 
intervals and adjusted to correct 
inflation pressure, it is often pos- 
Sible to detect punctures and 
make a correction before a tire 
goes flat, which may severely 
damage tire if car is in motion. 
Slight differences in pressure be- 
tween tires will always be found, 
but a tire that is found to be 3 or 


more pounds below the lowest of 
its running mates can be Ssus- 
pected of having a leaking valve 
or a puncture. 


All tires should be inspected reg- 
ularly to avoid abnormal deterio- 
ration from preventable causes. 
If tires show abnormal or uneven 
wear the cause should be deter- 
mined and correction should be 
made, 


See that no metal or other foreign 
material is imbedded in the tread, 
Any such material should be re- 
moved to prevent damage to tread 
and tire carcass, Cuts in a tire 
which are deep enough to expose 
the cords will allow dirt and 
moisture to work into the carcass 
and ruin the tire unless promptly 
repaired. 


b. Tubeless Tire Repairs 


A leak in a tubeless tire may be 
located by inflating the tire to 
recommended pressure (par, 1-2) 
and then submerging tire and 
wheel assembly in water, or by 
applying water to tire with a hose 
if wheel is mounted on car. Re- 
move water from area where air 
bubbles show and mark the area 
with crayon. After removal of 
the puncturing object from tire, 
the puncture must be sealed to 
prevent entrance of dirt and water 


which would cause damage to the 
tire carcass. 


A small puncture of less than 
3/32" diameter may be sealed 
without removal of tire from 
wheel by injecting sealing dough 
with a gun. Punctures up to 1/4" 
diameter may be sealed by in- 
stallation of a rubber plug with 
cement, after tire has been re- 
moved from wheel. Sealing dough 
with gun, and rubber plugs with 
cement are contained in tire re- 
pair kits available through tire 
dealers. These materials should 
be used as directed in the in- 
structions supplied with the kits. 
If a puncture is larger than 1/4"' 
or there is other damage to the 
tire carcass, repairs should be 
made by authorized tire dealers 
in accordance with instructions 
of the tire manufacturer. 


c. Wheel Leaks 


Examine rim flanges for sharp 
dents, Any dent visible to the eye 
should be straightened. The rim 
flanges should be _ thoroughly 
cleaned with No, 3 coarse steel 
wool thereby removing all oxi- 
dized rubber, soap solution, etc. 
If the flange is rusted, it can be 
cleaned with a wire brush or in 
extreme cases of pitted rims a 
file can be used. 
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In isolated cases loss of air may 
result from loose rivets or po- 
rous welds. If the leak is minute 
and the rivet is not perceptibly 
loose, the leak can be sealed with 
a cement available from tire 
manufacturers for this purpose. 
If the rivet is noticeably loose or 
the air leak is large replace the 
wheel, 


CAUTION: Under no condition 
should loose rivets or porous 
welds be brazed, welded or 
peened. 


d. Demounting and Mounting 
of Tubeless Tire 


When demounting a tubeless tire 
use care to avoid damaging the 
rim-seal ridges on tire beads, 
A ‘‘bead breaker’’ is recom- 
mended for loosening the beads. 
DO NOT USE TIRE IRONS TO 
FORCE BEADS AWAY FROM 
WHEEL RIM FLANGES, After 
both beads are broken loose from 
wheel rim flanges, remove tire 
in usual manner, starting at the 
valve stem, and using care to 
avoid damaging rim-seal ridges. 


When tire is removed, inspect it 
carefully to determine whether 
loss of air was caused by punc- 
ture or by improper fit of beads 
against rim flanges. If improper 
fit is indicated, check wheel as 
follows: 


(1) Straighten wheel rim flanges 
if bent or dented. 


(2) Clean rims thoroughly, using 
No. 3 coarse steel wool, to re- 
move all oxidized rubber, soap 
solution, etc. Remove rust with 
wire brush. 


(3) Inspect butt weld and other 
areas of rim contacted by tire 
beads, to make certain there is 
no groove or high spot. Remove 
any groove or high spot by filing 
smooth. 


(4) Inspect valve stem and re- 
place it if damaged. Make certain 


that valve stem is properly in- 
stalled to provide an air tight 
joint. 

Before mounting a tubeless tire 
on a wheel remove cardboard 
spacer, if tire is new. Moisten a 
cloth with mounting compound or 
solution and wipe rim-seal ridges 
of both beads to remove all 
foreign substance. Moisten base 
of both beads with mounting com- 
pound or soap solution to help 
beads snap into place when tire 
is inflated. Start tire over rim 
frange at point opposite valve 
stem, so that valve stem cannot 
prevent bead from dropping into 
the well as last section of bead is 
forced over the rim flange. Align 
balance mark on tire with valve 
stem. 


Either a tire mounting machine or 
tire irons may be used; however, 
parts of tools contacting tire 
beads must be smooth and clean 
to avoid damaging rim-seal 


ridges. Take small bites if tire 
irons are used, DO NOT USE 
HAMMERS. 


CAUTION: Due to the violence 
with which the outer tire bead 
seats to the rim, it is recom- 
mended than an extension gauge 


with a clip-on check be used for 
mounting inflation. This will allow 


the operator to remain at a safe 
distance. 


Remove valve core to increase 
flow of air during inflation. Hold 
tire and wheel assembly in verti- 
cal position and bounce on floor at 
various points around circumfer- 
ence to snap beads out against 
rim flanges. If seal cannot be 
effected in the foregoing manner 
with the rush of air, apply a tour- 
niquet of heavy sash cord around 
circumference to tire and tighten 
it with a tire iron to force beads 
outward. 


Inflate tire until both beads are 
firmly seated against rim flanges, 
then remove air chuck, insert 
valve core and temporarily inflate 
to 50 pounds pressure, Leak test 


CHASSIS SUSPENSION 


Wheel and tire assembly under 
water, and if satisfactory reduce 
to recommended pressure 
(par, 1-2), 


e. interchanging Tires 


Tires tend to wear unevenly and 
become unbalanced as mileage 
accumulates. Uneven tire wear is 
frequently the cause of tire noises 
which are attributed to rear axle 
gears, bearings, etc., and work is 
sometimes needlessly done on 
rear axles in an endeavor to cor- 
rect the noise. 


Tire life will be increased and 
uneven wear and noise will be 
less likely to occur if the tires, 
including the spare, are balanced 
and interchanged at regular in- 
tervals of approximately 5000 
miles, The recommended method 
of interchanging tires is shown in 
Figure 7-6. 


Figure 7-6—Method of 


Interchanging Tires 


f. Use of Tire Chains 


Do not use tire chains on the front 
wheels under any circumstances 
because they will interfere with 
the steering mechanism. Any of 
the conventional full-type non- 
skid tire chains can be used on 
the rear wheels. 


Tire chains should be loose 
enough to ‘‘creep’’ but tight en- 
ough to avoid striking fenders 
or other parts. If chains remain 
in One position the tire side wall 
will be damaged. Tension springs 
(either metal coil springs or the 
rubber band type) must also be 
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used in order to prevent chains 
contacting frame, etc. The use of 
tension springs will also reduce 
ordinary chain noise caused by 
loose cross links contacting 
pavement, 


g. Wheel and Tire Balance 


Wheel and tire balance is the 
equal distribution of the weight of 
the wheel and tire assembly 
around the axis of rotation. Wheel 
unbalance is the principal cause 
of tramp and general car shake 
and roughness, and contributes 
somewhat to steering troubles. 


All wheel and tire assemblies are 
statically balanced to within 6 
inch ounces when assembled at 
the factory. After installation on 
the car, the complete assembly 
may be dynamically balanced if 
necessary or desired. 


The original balance of the tire 
and wheel assembly may change 
as the tire wears, Severe accel- 
eration, severe brake applica- 
tions, fast cornering and side slip 
wear the tires out in spots and 
often upset the original balance 
condition and make it desirable to 
rebalance the tire and wheel as an 
assembly. Tire and wheel assem- 
blies should be rebalanced after 
punctures are repaired, 


Because of the speed at which 
cars are driven it is important 
to test the wheel and tire assem- 
bly for dynamic balance. Dynamic 
balancing of a wheel and tire as- 
Sembly must be done on a ma- 
chine designed to indicate out of 
balance conditions while the wheel 
is rotating. Since procedures dif- 
fer with different machines, the 
instructions of the equipment 
manufacturer must be carefully 
followed. 


In some cases wheel and tire 
balance does not always overcome 
wheel balance complaints because 
the brake drums themselves are 
out of balance. Balancing drums 


with wheels and tires as an as- 
sembly is not always satisfactory 
because the balance is destroyed 
when wheels and tires are re- 
moved or interchanged. On cars 
where trouble is experienced in 
maintaining proper wheel balance, 
it is suggested that all drums be 
individually checked for static 
balance and corrected, if neces- 
Sary, as described under Brake 
Drum Balance (par. 9-12), 


7-9 REPLACE STABILIZER 
LINK GROMMETS 


The construction of the stabilizer 
links is shown in Figure 7-7. 
Neoprene grommets are used at 
the lower ends of the stabilizer 
links for grease resistance. This 
offers protection from chassis 
lube overflow from the lower ball 
joints, 


The upper stabilizer grommets 
are rubber as they are out in the 
open where grease resistance is 
not required. 


To disassemble, remove nut from 
lower end of the link rod, then re- 
move rod, spacer, retainers, and 
grommets. When new, the link 
grommets are 7/8" free length. 
When assembling, install rubber 
grommets dry and use care to 
center the grommets in the seats 
on stabilizer shaft and lower con- 
trol arm plate, also center the 
retainers on grommets before 
tightening rod nut. Tighten rod 
nut to 7 ft. lbs. 
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Figure 7-7—Front Stabilizer Link 
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7-10 REPLACE AND 
ADJUST FRONT 
WHEEL BEARINGS 


a. Replacement of Bearings 


1. Remove wheel with hub and 
drum assembly. Remove oil seal 
from hub so that inner bearing 
can be properly cleaned and in- 
spected. 


2. Wipe old grease out of hub and 
from steering knuckle spindle. 
Clean and inspect all bearing 
parts, and replace any that are 
faulty. 


3. If a bearing cup outer race has 
to be replaced, drive the old cup 
out with a punch. Use care when 
installing the new cup to start it 
squarely into hub, to avoid dis- 
tortion and possible cracking. 


4. When inspecting or replacing 
bearing cones (inner races) make 
sure that cones are free to creep 
on spindle of steering knuckle. 
The cones are designed to creep 
on the spindle in order to afford 
a constantly changing load contact 
between the cones and the roller 
bearings. Polishing the spindle 
and applying bearing lubricant 
will permit creeping and prevent 
rust forming between cone and 
Spindle. 


©. Wash and thoroughly dry all 
bearing parts, because wheel 
bearing lubricant will not adhere 
to oily surfaces. 


6. Thoroughly pack both bearing 
assemblies with new wheel bear- 
ing lubricant, preferably using a 
bearing packer. If packer is not 
available, work lubricant into 
bearings by hand. In either case, 
remove any surplus lubricant. 


7. Apply a light coating of lubri- 
cant to spindle and inside surface 
of wheel hub to prevent rusting. 


8. Place inner bearing assembly 
in cup and install a new oil seal, 
driving seal squarely into hub 
with Installer J-654]1. Carefully 
install inner bearing cone in oil 
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seal. NOTE: Never place cone 
on spindle because seal will be 
damaged as wheel is installed. 


9. Install wheel on spindle, then 
install outer bearing assembly, 
cone, safety washer and nut. See 
Figure 7-8. 


10. Adjust bearings as follows 
(subpar. b). 


b. Adjustment of Front Wheel 
Ball Bearings 


1. Torque spindle nut tol19 ft. lbs, 
while rotating wheel. 


2. Back off nut until bearings are 
loose. 


3. Retighten nut to 11 ft. 
torque while rotating wheel. 


lbs. 


4. If either cotter pin hole in 
spindle lines up with slot in nut, 
back off nut 1/12 turn and install 
cotter pin. 1/6 turn is maximum 
allowable back-up to align hole 
with slot. 


7-11 REMOVAL AND 
INSTALLATION OF 
BALL JOINTS AND/ 
OR STEERING 
KNUCKLE 


a. Removal and Installation of 
Upper Control Arm Ball 
Joint Assembly 


The upper ball joint assembly is 
pressed into the upper control 
arm and is serviced only as a 
part of this upper control arm- 
ball joint assembly. The upper 
ball joint stud is spring loaded in 
its socket. If the upper stud has 
any perceptible shake, or if it can 
be twisted in its socket with the 
fingers, the upper control arm- 
ball joint assembly should be re- 
placed. See Figure 7-9. 


Removal 


1. Raise car with jack under 
frame. Remove wheel and tire. 


2. Remove cotter pin from cas- 
tellated nut on upper ball joint 
tapered stud. 
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Figure 7-8—Front Wheel Hub and Bearings 


3. Loosen, but do not remove nut. 
Force of chassis spring will be 
tending to disengage ball joint 
tapered stud from steering 
knuckle. Rap knuckle sharply in 
area of tapered stud to disengage 
stud from knuckle. See _ Fig- 
ure 7-19. 


4. With another jack support car 
weight under outer edge of lower 
control arm and remove nut from 
ball joint tapered stud. 


2. Now lower the jack placed un- 
der the lower control arm to 
slightly lower the knuckle, hub 


and drum assembly. Be careful 
to avoid damage to the brake hose. 


‘6. Remove the upper control arm 
shaft to bracket nuts and lock 
washers, carefully noting the 
number, location, and thickness of 
adjusting shims between the shaft 
and frame bracket. Remove the 
control arm assembly. 


7. Clamp the control arm assem- 
bly in a vise and remove the 
bushings, seals, and shaft. After 
cleaning away the old grease, ex- 
amine the shaft and bushings for 
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UPPER BALL JOINT 


LOWER BALL JOINT 


Figure 7-9—Upper and Lower 
Ball Joints 
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Figure 7-10--Front Suspension 


excessive wear or damage. Re- 
place any excessively worn parts. 


Installation 


1. Assemble new grease seals on 
the shaft. Apply a coating of good 


quality and _ long-effectiveness 
chassis lubricant to the _ shaft 
threads, and position the shaft in 
the new control arm-ball joint 
assembly. 


2. Start bushing into upper con- 
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trol arm. Thread shaft into bush- 
ing to aid in alignment. Torque 
bushing to 70 ft. lbs. maximum, 


3. Start second bushing into the 
upper control arm _ with shaft 
threaded into the opposite bush- 
ing. See Figure 7-11. 


START NEW BUSHING 
IN ORIGINAL THREADS 


SHAFT 
THREADED 
INTO 
OPPOSITE 
BUSHING 


Figure 7-11—Upper Control Arm 
Bushing Replacement 


4. After bushing has been 
threaded part way into arm, ro- 
tate shaft to engage threads of 
second bushing as an aid in pi- 
loting the bushing squarely into 
position. 


0. Tighten bushing into arm until 
hex section of bushing seats firm- 
ly into arm. Torque to a minimum 
of 70 ft. lbs. Shaft should be free 


enough to turn by hand. Install 
grease fittings and _ lubricate 
bushings. 


6. Rotate shaft to make distance 
between shaft bolt holes and arm 
equal both sides as nearly as 
possible. See Figure 7-12. 


7. Assemble upper control arm 
and shaft assembly to bracket, 
making certain the number, 
thickness and location of adjust- 
ing shims between shaft and 
bracket are correct. Torque shaft 
to bracket nuts to 100 ft. lbs. The 
nuts may be torqued from with 
the engine compartment through 
the use of a standard 11/16''-1/2" 
drive socket and J-1313 Torque 
Wrench or its equivalent. 
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THIS DIMENSION 


—_- 


EQUAL BOTH SIDES 


Figure 7-12—Upper Control Arm 
Shaft Position 


8. Assemble tapered stud to 
knuckle with cotter pin holes fore 
and aft. Install castellated nut. 
Torque to 35 ft. lbs. and install 
cotter pin. 


9. Install wheel. 
just front 
necessary. 


Check and ad- 
end alignment if 


When working in the area of the 
front upper control arm, make 
certain that the rubber water de- 
flectors are securely attached in 
their original positions when the 
work is completed. If reasonable 
care is exercised in removing the 
fasteners for these rubber deflec- 
tors, they may be satisfactorily 
reused. 


10. Lubricate the ball joint and 
upper control arm shaft bushings 
with a long-effectiveness grease 
equivalent to Buick Specification 
No. 742. 


b. Lower Control Arm Ball 
Joint Assembly—Removal 
and Installation 


The lower ball joint assembly is 
pressed into the lower control 
arm and is serviced separately. 
The lower ball joint is not spring 
equipped and depends upon car 


weight to load the ball, 
ure 7-9, 


See Fig- 


Before checking lower ball joints, 
the wheel bearing must be prop- 
erly adjusted and the suspension 
must be freely suspended. The 
car should be supported at the 
frame rails on each side at the 
front end. DO NOT USE A JACK 
OR STANDS UNDER LOWER 
CONTROL ARMS. Place a dial 
indicator at the lower vertical 
edge of the wheel. With one hand 
at the top and the other at the 
bottom of the tire, moderately 
rock the wheel at the top and 
bottom. If more than 1/16" move- 
ment appears on the dial indicator 
the lower ball joint should be 
replaced. 


Removal 


1. Raise front of car and place 
jack stands under frame _ side 
rails. Remove wheel with hub 
and drum assembly. 


2. Remove the brake backing 
plate. If the backing plate is wired 
carefully out of the way as shown 
in Figure 7-13, there will be no 
need to disconnect the brake hose. 


BACKING PLATE WIRED OUT OF THE WAY 


~ 
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Figure 7-13—Lower Ball Joint 
Remover Tool in Place 


3. For safety’s sake place a floor 
jack under the lower control arm 
as far outboard on the arm as 
possible to gain maximum lever- 
age advantage. Do not place the 
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jack against the arm but about 
1/2" below. Now remove cotter 
pin and loosen (do not remove) nut 
on lower ball joint tapered stud. 
Nut should be loosened not more 
than 1/8", 


4, Rap the 
sharply 
stud to 
chassis 


steering knuckle 
in the area of the ball 
allow the force of the 
spring to disengage the 
tapered ball stud from the 
knuckle. NOTE: It is sometimes 
helpful to wedge a block of wood 
under the upper control arm to 
provide a solid stop so the lower 
ball stud can be loosened with a 
more solid hammer rap. 


2. Place the jack under the lower 
control arm at the spring seat. 
Raise the jack until compression 
is relieved on the upper control 
arm rubber rebound bumper. Re- 
move the stud nut. Move the 
Steering knuckle out of the way. 


6. Install Lower Ball Joint Re- 
mover and Installer J-9519 as 
shown in Figure 7-13. Note that 
the larger O.D. portion of Detail 
J-9519-2 is positioned in 
J-9519-10. 


7, Tighten Detail J-9519-8 witha 
socket and handle as shown in 
Figure 7-14 until ball joint is 
forced out of the lower control 
arm. CAUTION: Ball joint may 


pop out suddenly. 


Figure 7-14—Removing Lower 
Ball Joint 
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Installation 


1. Position ball joint minus dust 
shield in lower control arm and 
install Tool J-9519 as shown in 
Figure 7-15. Note that the larger 
O.D. portion of Tool Detail 


J-9519-2 is positioned in Detail 
J-9519-10. 


Figure 7-15—Lower Ball Joint 
Installer Tool in Place 


2, With a _ suitable socket and 
handle force the ball joint into the 
lower control arm until it is fully 
seated. See Figure 7-16. 


Figure 7-16—Installing Lower 
Ball Joint 


3, Turn the stud so the cotter key 
hole is fore and aft, and assemble 
the rubber dust shield to the stud. 


4. Position the tapered stud in 
the knuckle and install nut. 


Tighten the nut to 65 ft. lbs. and 
install cotter key. 


9, Install wheel with hub and 
drum assembly. Adjust wheel 
bearings (par.7-10). Remove car 
stand and lower car. 


NOTE: Upper and lower ball 
joints are similar in appearance 
but are not interchangeable. 


c. Removal and Installation of 
Steering Knuckle 


1, Follow Steps 1 thru 7 of sub- 
paragraph b., Removal of the 
Lower Ball Joint. Be certain to 
merely loosen the nut, 


2. Remove cotter pin and loosen 
(Do Not Remove) nut on upper ball 
joint tapered stud, Nut should be 
loosened not more than 1/8". 


3. Rap steering knuckle in area 
of stud on both upper and lower 
ball joints to separate studs from 
knuckle, Nuts that were previous- 
ly loosened still hold upper and 
lower control arms to knuckle. 


4. Making certain that the lower 
control arm is adequately sup- 
ported by a jack on its outer 
extremities to prevent any down- 
ward travel of the lower control 
arm when removing ball joint nut, 
(it may be necessary to actually 
raise the lower control arm 
Slightly to remove force of the 
knuckle against the nut) remove 
the nut and raise knuckle off ta- 
pered stud, 


9. The upper ball joint is already 
loosened from the knuckle, and 
with no spring force to interfere, 
it is now possible to remove the 
nut from the tapered stud and thus 
remove the knuckle. 


6. To replace knuckle, wipe stud 
of upper ball joint clean, assem- 
ble to knuckle with cotter pin hole 
fore and aft, seat with sharp blow 
of hammer, torque nut to 35 ft.lbs. 
and install cotter pin. 


7, Wipe lower ball joint stud 
clean and assemble to knuckle as 
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outlined in installation Steps 1 
thru 5 subparagraph b, above. 


7-12 REMOVAL AND 
INSTALLATION OF 
UPPER CONTROL 
ARM OR SHAFT 


The removal and installation of 
the Upper Control Arm and Shaft 
is covered in paragraph 7-11 un- 
der a. Upper Control Arm-Ball 
Joint Assembly Removal and 
Installation. 


7-13 CHASSIS SPRINGS 


a. Checking Spring Trim 
Dimensions 


Optional equipment, undercoating, 
accumulated dirt, etc., changes 
the car weight and must be con- 
sidered when checking spring 
trim dimensions. Because of the 
many possible variations in load- 
ing due to optional equipment it is 
not possible to give dimensions 
for all; therefore, the spring trim 
dimensions given below are for 
the standard car only, without op- 
tional equipment or undercoating 
and with car at curb weight. Curb 
weight includes gas, oil, water, 
and spare tire but no passengers. 


Before measuring spring trim di- 
mensions, bounce both ends of car 
up and down several times to 
make sure there is no bind in 
Suspension members, and to let 
springs take a natural position. 
When car is at rest, measure the 
trim height at point ‘‘Y’’ for front 
spring or point ‘‘Z’’ for rear 


Spring, as indicated in Fig- 
ure 7-17, 
(1) Front Springs. On a car 


having service miles the front 
Spring trim-dimension “Y’’ 
should be as shown in Figure 
7-17 chart. 


NOTE: ‘When checking NEW car 


add 1/4", 


When the front spring trim di- 
mension is found to be too low, 
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correction may be made by in- 
stalling special shims (Group 
7.425), 1/8" thick, between upper 
end of spring and the frame. If 
more than two shims are re- 
quired, replace the spring. 


(2) Rear Springs, On a car having 
service miles the rear spring 
trim dimension should be as 
shown on Figure 7-17 chart. 


NOTE: When checking NEW car 
add 3/8", 


If rear spring trim dimension is 
less than specified or additional 
height is required to prevent ex- 
cessive ‘“‘bottoming’’ in excep- 
tional cases, install additional 
spring insulators (Group 7.545), 
divided between upper and lower 
ends of spring. If more than three 
additional insulators are required 
replace the spring. Installation of 
new springs should not increase 
trim dimension ‘‘A’’ more than 
1"" over specified maximum limit. 


b. Front Coil Spring Removal 
and Installation 


Removal 


1. Raise front of car and support 
solidly with a car stand under the 
frame side rail on the side where 
the spring removal is to be per- 
formed. Car must be high enough 
to allow the lower control arm to 
be positioned nearly straight down 
with a jack placed beneath the 
ball stud end. 


2. Remove wheel, brake drum and 
bearings. Take precautions 
against bearing damage from 
dirt, etc. 


3. Remove the two bolts and nuts, 
and the anchor bolt holding the 
brake backing plate to the knuckle. 
Remove the backing plate but do 
not disconnect the brake hose. 
Support the backing plate in such 
a manner that the hose will not be 
damaged. Backing plate may be 
wired out of the way. See Fig- 
ure 7-18, 


BACKING 
PLATE 


Figure 7-18—Wiring Brake Backing 
Plate Out of the Way 


4. Remove the shock absorber. 
See paragraph 7-17. 


2. Remove the front stabilizer 
rod link from the lower control 
arm, Place parts aside in their 
relative assembled position since 
the upper grommets are rubber 
while the lower ones are neo- 
prene. They should be reassem- 
bled in this manner. 


6. Disconnect the brake reaction 
rod and adjacent control arm 
bumper from the lower control 
arm but leave attached ‘to the 
front frame cross member, 


7. As a safety precaution place 
a floor jack under the lower con- 
trol arm as far outboard on the 
arm as possible to gain maxi- 
mum leverage advantage, It would 
be advantageous to remove the 
lube fitting at the lower ball joint 
so that it will not be damaged 
by the jack. 


Do not place the jack against the 
arm, but about 1/2 inch below. 
Now remove the cotter pin and 
LOOSEN, DO NOT REMOVE the 
nut on the lower ball joint ta- 
pered stud. The nut should be 
loosened not more than 1/8", 


8. Rap the steering knuckle in 
the area of the stud to separate 
the stud from the knuckle. See 
Figure 7-19. Raise the jack 
against the control arm to relieve 
pressure on the nut, remove the 
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TACK BEI 
CONTRO! ARM 


Figure 7-19—Separating Ball Stud 
From Knuckle 


nut and separate the steering 
knuckle from the tapered stud. 


9. Carefully lower the jack sup- 
porting the lower control arm to 
release the spring. With the jack 
all the way down to the floor it 
still may be necessary to pry the 
spring off its seat on the lower 
control arm with a long pry bar. 
See Figure 7-20, Caution should 
be exercised in handling this 
loaded spring while still attached. 


Wa 


Figure 7-20—Prying Spring Off 
Its Seat 


Installation 
1. Position spring in frame upper 


spring seat. Align the lower end 
of the coil with the small hole in 
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Figure 7-21—Tool J-9552 


the lower control arm. When as- 
sembled the end of the lower coil 
must be within 1/4" of this hole. 


2. Place Plate J-7592-7 of spring 
installing Tool J-9552 between the 
4th and Oth coil of the spring 
from the bottom. Step in plate 
will fit contour of the coil. Install 
bolt to plate and place threaded 
end of the bolt through the shock 
absorber hole in the frame spring 
seat. 


3. Install special Nut J-9552-2 on 
the upper end of the bolts so that 
the shoulder of the nut protrudes 
through the hole in the upper 
Spring seat to protect the threads 
of the bolt at this point. 


4. Place a box wrench on the 
upper nut of the tool to keep it 
from turning. Now tighten the 
bolt with a 17/8" socket and ex- 
tension. See Figure 7-22. 


9. Tighten the bolt, compressing 
the spring, until at least 1-3/4" 
to 2" of the rod protrudes through 
the upper nut of the tool. At this 
point the spring is usually com- 
pressed sufficiently. 


6. Force the spring on its seat 
in the lower control arm as shown 
in Figure 7-23. Remove tool. 


7. With the spring in position 
raise the lower control arm with 
the jack and attach the lower ball 
joint tapered stud to the knuckle. 


ANI 


EXTENSION 


Figure 7-22—Compressing Front 
Spring With Tool J-9552 


Figure 7-23—Pushing Spring on Lower 
Control Arm Seat 


Make certain that the rubber dust 
cover is in place on the ball 
joint. Torque the nut to 70 ft. lbs. 
and install the cotter pin. 


8. Install shock absorber. Torque 
upper nut to 10 ft. lbs., and lower 
bolts to 20 ft. lbs. 
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9. Attach brake reaction rod and 
compression bumper to the lower 
control arm. Torque the nuts to 
90 ft. lbs. 


NOTE: Never use standard bolts, 
nuts or washers at this location. 
If replacement parts are needed 
package, Group 6.171, Part 
1389760, contains the two special 
nuts and four special washers 
necessary for this’ installation. 


10. Reinstall stabilizer link and 
grommets. Assemble in same 
relative position as maintained 
after removal so that rubber 
grommets are on the stabilizer 
end while the neoprene grommets 
are at the lower control arm end 
of the link. See Figure 7-7. 


11. Reinstall backing plate to 
knuckle making certain that ‘‘O’’ 
ring is in place on the spihdle. 
Tighten front steering arm bolt 
nut to 45 ft. lbs.,rear bolt nut to 
70 ft. lbs. and anchor bolt to 140 
ft. lbs. 


12. Wipe any accumulated dirt 
off the spindle and lightly lube 
with wheel bearing lubricant. In- 
stall outer roller bearing and 
special washer. 


13. Install spindle castellated 
nut. 


a. Torque spindle nut to 19 ft. 
lbs. while rotating wheel. 


b. Back off nut until bearings are 
loose. 


c. Retighten nut to 11 ft. Ibs. 
torque while rotating wheel. 


d. Back off nut at least 1/12 turn 
but not more than 1/6 turn, and 
install cotter pin. Bend ends of 
cotter pin so they do not interfere 
with the static collector in the 
dust cap. 


14. Reinstall the lower ball joint 
grease fitting. Remove the car 
stand and recheck and adjust toe- 
in aS necessary. 
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c. Rear Coil Spring Removal 
and Installation 


Removal 


1. Raise rear end of car and 
support on frame stands. 


2. Mark universal joint and pinion 
companion flange for correct re- 
installation. This maintains the 
balance between these two parts 
as installed during original as- 
sembly. Disconnect by removing 
U-bolt clamps at pinion flange. 


3. Slide propeller shaft forward 
on slip spline far enough to clear 
rear companion flange. Wire or 
otherwise suitably support pro- 
peller shaft up out of the way to 
prevent damage to constant ve- 
locity universal joint center ball 
by allowing it to bend to the end 
of its travel. 


4. Remove bolt attaching brake 
line bracket to rear suspension 
cross member to provide slack 
in brake line. 


9. Position jack under control 
arm below axle housing and raise 
jack slightly to relieve tension on 
shock absorber. 


6. Disconnect shock absorber at 
axle bracket by removing nut and 
bolt. 


7. Remove nut from lower spring 
Clamp bolt and carefully lower 
jack to fully extend spring and re- 
move bolt and spring clamp from 
lower control arm. Upper spring 
clamp can now be removed. 


CAUTION: Do not completely 
lower jack as this will cause 
strain on brake hose. 


Installation 


1. Assembly upper insulators on 
stud between frame and top of 
spring. Position top of spring up 
against insulator and assemble 
spring clamp, clamp insulator, 
flat washer, lock washer and nut 
on stud. Do not tighten at this 
time. 


2. Place a short piece of 2 x 4 


between lower end of spring and 
axle housing. See Figure 7-24. 
This assembly aid holds the 
spring forward on the lower con- 
trol arm to facilitate attachment 
of the spring to the lower control 
arm. 


Figure 7-24—Wood Block Behind 
Rear Spring 


3. Raise control arm to contact 
Spring and slip spring between 
Spring and control arm. 


4. Insert a long tapered punch 
through the control arm bolt hole 
from the bottom to maintain 
alignment of the control arm and 
spring seat hole. 


Do. Slip spring clamp over punch 
and position straight side of 
Clamp along straight end of 
spring. 


6. Rotate spring if necessary to 
locate spring end at top as 
follows: 


Left - top spring end towards 
rear of car 


Right - top spring end towards 
front of car 


Tighten upper spring clamp nut 
to 18 ft. lbs. 


7. Raise control arm until lower 
spring clamp bolt can be _ in- 
stalled. Torque lower spring 
Clamp nut to 25 ft. lbs. 


Install lower control arm to 
bracket on rear axle, install bolt, 
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washer and nut and torque nut to 
79 ft. lbs. 


8. Reattach shock absorber to 
axle bracket and remove short 
piece of 2 x 4 behind spring. 
Torque lower shock attaching nut 
to a minimum of 35 ft. lbs. 


9. Carefully attach the propeller 
shaft to the rear companion 
flange observing the following 
precautions: 


a. Compress the bearing cups 
using a 4'' C-clamp to assure that 
the snap rings do not gouge the 
companion flange when seating. 


b. Do not use the U-bolts to draw 
the bearing cups into place. 
U-bolts should be seated and the 
nuts drawn up evenly. 


Use Torque Wrench Adapter 
J-9113 to torque U-bolt nuts to 
13 ft. lbs. 


10. Reinstall brake line bracket 
to rear suspension cross member 
bolt. 


11. Remove car stands and lower 
car. 


d. Use of Special Overload 
Rear Coil Springs 


Special 200 or 500 pound overload 
rear coil springs are available 
for service installation in cases 
where heavy loads are carried or 
heavy trailers are towed. Over- 
loading any series rear axle in 
excess of 500 pounds is_ not 
recommended. 


In estimating rear spring over- 
loads, place rear wheels of car on 
scale, with car at curb weight and 
no load in rear compartment 
other than spare wheel and tire. 
After obtaining weight, hook 
trailer to car, or place desired 
load in rear compartment, and 
read scale again. The additional 
weight is the amount of overload 
on springs and rear axle. 


Trailer design, and distance that 
trailer coupling is located to rear 
of rear axle center line, are the 
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major factors governing effective 
trailer overload. Instructions for 
attaching trailers to Buick cars 
may be obtained from Buick Motor 
Division, Service Department. 


7-14 REMOVAL AND 
INSTALLATION OF 
BRAKE REACTION 
ROD 


Removal 
1. Raise front of car. 


2. Remove the cotter pin in the 
brake reaction rod, then remove 
the castellated nut and washer. 


3. Remove the control arm to 
frame compression bumper by 
removing two bolts in the com- 
pression bumper, then remove the 
brake reaction rod by sliding it 
out of its rubber bushing on the 
frame front cross member. 


Installation 


1. Remove and replace old rubber 
bushing if worn, 


2. Install washer with larger di- 
ameter on brake reaction rod 
first, with concave side away 
from nut. Install rod thru bushing 
in frame bracket. Install washer 


with smaller diameter and Cas- 
tellated nut. Do not tighten. 


| COIL i aie 


3. Install frame compression 
bumper over brake reaction rod 
and install two bolts and washers. 
Torque to 90 ft. lbs.: this is very 
important as the brake reaction 
rod is an integral part of the 
lower control arm assembly and 
any looseness can cause detri- 
mental car handling character- 
istics, 


4 Torque castellated nut on 
brake reaction rod to 70 ft. lbs. 
Install cotter pin in hole of brake 
reaction rod. 


NOTE: CASTER AND CAMBER 


MUST BE CHECKED AFTER RE- 


PLACEMENT OF BRAKE RE- 
ROD 


ACTION 


NOTE: If there is any question 
concerning the serviceability of 
the brake reaction rod to lower 
control arm bolts, nuts or wash- 
ers, install Group 6.171, Part 


#1389760 Package, which includes 
two special bolts, two special nuts 


and four special washers. Never 


use standard bolts, nuts or wash- 


ers at this location. 


7-15 REPLACE OR REBUSH 
FRONT LOWER 
CONTROL ARM 
ASSEMBLY 


If a lower control arm is bent or 
broken it should be replaced. 


, VEPER CONTROL 


\y | 


LOWER CONTROL ARM 


wy 
f 
BRAKE REACTION ROD / RUBBER BUMPER 


Figure 7-25—Front Suspension 
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Consult the Buick Parts Book for 
the parts or assemblies required. 
Proceed as follows: 


Removal 


1, Follow Steps 1 thru 9 on front 
coil spring removal, Section 7-13, 
subparagraph b. 


2. Remove cotter pin from bolt 
of lower control arm, Now re- 
move castellated nut and bolt. 
Remove lower control arm. 


3. If lower control arm bushing 
is to be removed it may be pushed 
or driven from the frame using 
a suitable tool. 


Installation 


1, New lower control arm bushing 
Should be driven into hole in 
frame until it bottoms against 
frame, 


2. Slip lower control arm over 
bushing and install bolt and cas- 
tellated nut. Torque nut to 100 
ft. lbs. and install cotter pin. 
Do not back off nut to align hole 
in bolt for cotter pin installation. 
Bend tabs of cotter pin. 


3. Follow Steps 1 thru 14 on re- 
placement of front coil springs, 
Section 7-13, subparagraph b. 
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a. Removal and Installation of 
Lower Control Arm 


Removal 


1. Follow Steps 1 thru 7 for re- 
moval of the rear springs, Section 
7-13, subparagraph c. Spring need 
only be disconnected at the lower 
Seat. 


2. With the bottom of the spring 
positioned off of the control arm 
and towards the differential car- 
rier, raise rear axle assembly 
to permit reconnecting shock ab- 
sorber to lower bracket. This is 
done to help maintain position of 
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CENTER BEARING 
SUPPORT ASSEMBLY 


—. 
a 


al 


rear axle assembly so as to re- 
duce binding of lower control arm 
and thus facilitate removal. 


3. With housing still supported, 
remove lower control arm rear 
bracket bolt. If some difficulty is 
encountered in removing bolt, re- 
position jack farther forward 
under nose of carrier and slowly 
raise to relieve pressure and bind 
at control arm bushing. It may be 
necessary to use suitable brass 
drift to tap out bolt. 


4. Remove lower control arm 
front bracket nut and bolt. After 
nut is removed it may be neces- 
sary to tap out bolt with brass 
drift. Remove lower control arm. 


Installation 


1, Before installing control arm, 
check front edges of control arm 
brackets and remove burrs as 
necessary. Check all bolts, re- 
place as necessary. 


2. Position control arm in front 
bracket and install bolt, lock 
washer and nut. Do not tighten. 


=? >) <i - 
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Figure 7-26—Rear Suspension 


3. Slowly raise rear axle assem- 
bly until control arm rear bushing 
is aligned with bracket bolt hole. 
It may be necessary to line up 
bolt holes with a tapered punch 
to permit installation of bolt, lock 
washer and nut. Do not tighten. 


4. Disconnect shock absorber at 
lower end, Lower rear axle as- 
sembly to allow positioning of 
spring in its seat on the lower 
control arm. Place a short piece 
of 2 x 4 between the lower end of 
the spring and axle housing. See 
Figure 7-24. This assembly aid 
holds the spring forward on the 
lower control arm to facilitate 
attachment of the spring to the 
lower control arm. 


.. Insert spring seat between 
Spring and control arm. Inserta 
long tapered punch through the 
control arm bolt hole from the 
bottom to maintain alignment of 
the control arm and spring seat 
hole. 


6. Slip spring clamp over punch 
and position straight side of 
clamp ‘along straight end of 
spring. 


7. Spring should be at frame top 
as follows: 


Left - top spring end towards 
rear of car 


Right - top spring end towards 
front of car 


If springs are not positioned in 
this manner loosen top spring 
clamp bolts, reposition springs, 
and retorque spring clamp bolts 
to 17 ft. lbs. Hold spring in po- 
Sition, and with lower spring 
clamp plate correctly positioned, 
install bolt with nut on bottom 
and torque to 25 ft. lbs. 


8. Raise rear axle assembly to 
reconnect shock absorber at 
lower bracket. Remove short 
piece of 2 x 4 behind spring. 


9. Tighten shock absorber bolt to 
a minimum of 35 ft. lbs. and 
tighten control arm bushing bolts 
to 75 ft. lbs. 


NOTE: Car should be in normal 
load position when tightening 


shock absorbers and lower con- 


trol arms. Thus where possible 


car should be supported by wheel 
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hoist, by axle contact hoist, or on 


wheel stands. If this is impossible 


due to equipment on hand, simu- 
lating normal load height with 
jack under rear axle housing 


could be done. 


10. Carefully attach the propel- 
ler shaft to the rear companion 
flange observing the following 
precautions: 


a. Compress the bearing cups 
using a 4'' C-clamp to assure that 
the snap rings do not gouge the 
companion flange when Seating. 
See Figure 6-70. 


b. Do not use the U-bolts to 
draw the bearing cups into place. 
U-bolts should be seated and the 
nuts drawn up evenly. 


11. Use Torque Wrench Adapter 
J-9113 to torque U-bolts nuts to 
13 ft. lbs. 


12, Reinstall brake line bracket 


to rear Suspension cross member. 


13. Remove car stands and lower 
car, 


b. Track Bar Service 
and Replacement 


Removal 


1. Raise car and support axle 
housing so weight of car will be 
on rear springs. 


2. Remove pivot bolt and nut at- 
taching track bar to bracket on 
axle housing, 


3. Remove pivot bolt and nut at- 
taching track bar to track bar 
bracket on left side of car. 


4. Track bar can now be removed 
from brackets. 


9. If track bar bracket is to 
be removed, remove three bolts, 
washers, and nuts attaching track 
bar bracket to frame side rails 
and remove track bar bracket. 
See Figure 7-28. 


Inspection 


1. If track bar is bent it should 
be replaced. No attempt should 


Figure 7-27—Track Bar-Axle 
Attachment 


LEFT FRAME &® 
SIDE RAIL : 
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“~~ TRACK BAR 


Figure 7-28—Track Bar-Frame 
Attachment 


be made to straighten it. 


2. Check rubber bushings for evi- 
dence of deterioration, tears, etc. 
Examine center steel sleeve for 
excessive wear or separation 
from rubber. 


Removal and Replacement 


1. Press out old bushing from 
side which has no flange using a 
ram 1 17/8" O.D. Considerable 
force may be required to remove 
the bushing. 


2. Install new bushing in track 
bar eye by pressing on flanged 
side of bushing. Press in bushing 
until flange is in contact with eye 
of track bar, 


Installation 


NOTE: Track bar to bracket bolts 


must not be tightened unless car 


is at normal trim height. 


1. If track bar bracket was re- 


CHASSIS SUSPENSION 


moved install three bolts, wash- 
ers, and nuts to attach track bar 
bracket to frame side rails, 
Torque to 60 ft. lbs. 


2. Install pivot bolt and nut at- 
taching track bar to track bar 
bracket on left side of car, Do 
not tighten. 


3. Install pivot bolt and nut at- 
taching track bar to bracket on 
axle housing. Torque nut to 120 
ft. lbs, 


4. Torque track bar nut on left 
side of car to 120 ft. lbs. 


7-17 SHOCK ABSORBER 
SERVICE AND 
REPLACEMENT 


a. Checking Shock Absorbers 


Both front and rear shock ab- 
sorbers are filled and sealed in 
production and cannot be refilled 
in service, 


b. Removal and Installation of 
Front Shock Absorber 


1, Remove upper mounting stem 
nut, grommet retainer and grom- 
met. A 1/4'' flat on shock stem 
may be used to hold stem while 
removing nut. 


2. Remove two lower mounting 
bracket to lower control arm 
bolts, Lower shock through lower 
control arm, 


3. Make certain the shock ab- 
sorber being installed is correct 
for car model as indicated by 
part number stamped on outer 
tube. See Master Parts List, 
Group 7.345, 


4. Assemble lower grommet re- 
tainer and grommet on _ shock 
stem, Extend shock and install 
through lower control arm. 


5. Install two shock bracket to 
lower control arm bolts and lock 
washers, Tighten to 20 ft, lbs. 


6, Assemble top grommet, grom- 
met retainer, and nut on stem. 
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c. Removal and Installation of 
Rear Shock Absorber 


1. Raise rear of car, 


2. Remove lower shock absorber 
mounting eye bolt and nut. 


3. Remove upper shock absorber 
mounting nut, washer and bushing. 
Remove shock absorber. 


4, Inspect all rubber bushings and 
grommets and replace if not in 
good condition, If shock absorber 
operation is faulty, it must be 
replaced as it cannot be repaired. 


9. Make certain the new shock 
absorber is correct for car model 
as indicated by part number 
stamped on the outer tube. See 
Master Parts List, Group 7.345 
for standard and optional parts. 


6. Assemble bushing in upper 
Shock eye. Place shock with bush- 
ing over stud in frame, install 
flat washer and nut. Torque nut 
to 40 ft. lbs. 


7. Lower rear end of car, Then 
tighten pivot bolt to a minimum 
of 35 ft. lbs. 


NOTE: Car weight must be on 
rear wheels when tightening shock 
absorber lower ends to clamp 
rubber bushings in a neutral 
position. 


Shock absorber calibrations as 
furnished in production have been 
carefully engineered to provide 
the best ride control over a wide 
range of driving conditions. Sub- 
stitution of other calibrations may 
adversely affect car performance 
and is not recommended by Buick 
Motor Division. 


7-18 FRONT WHEEL 
ALIGNMENT 


Wheel alignment is the mechanics 
of properly adjusting all the fac- 
tors affecting the position of front 
wheels so as to cause the car to 
steer with the least effort and to 
reduce tire wear to a minimum. 


Correct alignment of the frame is 
essential to proper alignment of 
front and rear wheels. Briefly, 
the essentials are that the frame 
must be square in plan view with- 
in specified limits, that the top 
and bottom surfaces of front 
cross member must be parallel 
fore and aft, and the bolt holes for 
Support upper arms and lower 
control arm shafts must be of 
correct Size and location. Check- 
ing frame alignment is covered 
in Group 12, 


It should also be understood that 
Wheel and tire balance has an 
important effect on steering and 
tire wear. If wheels and tires 
are out of balance, ‘‘shimmy’’ 
or ‘‘tramp’’ may develop or tires 
may wear unevenly, and give the 
erroneous impression that the 
wheels are not in proper align- 
ment, For this reason, the wheel 
and tire assemblies should be 
known to be in proper balance 
before assuming that wheels are 
out of alignment. 


Close limits on caster, front 
wheel camber, and theoretical 
king pin inclination are beneficial 
to car handling, but require only 
reasonable accuracy to provide 
normal tire life. With the type of 
front suspension used, the toe-in 
adjustment is much more impor- 
tant than caster and camber in 
so far as tire wear is concerned. 
Caster and camber adjustments 
need not be considered unless 
visual inspection shows these sSet- 
tings to be out, or unless the car 


In the majority of cases, services 
consisting of inflating tires to 
Specified pressure and inter- 
changing tires at recommended 
intervals (par. 7-8) adjusting 
steering gear (par. 8-4 manual 
and par, 8-13 power ), and set- 
ting toe-in correctly (subpar. e, 
below) will provide more im- 
provement in car handling and 
tire wear than will front end 
alignment adjustments as usually 
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made on front end of alignment 
equipment, 


The use of accurate front end 
alignment equipment is essential 
to determine whether front sus- 
pension parts have been damaged 
by shock or accident, and to obtain 
correct alignment settings after 
new parts have been installed, 


a. Design Considerations 
Affecting Caster, Camber 
and Toe Change 


The caster angle of an independ- 
ent front ball-joint suspension is 


NEGATIVE reeoas 
CASTER ANGLE | 


POSITIVE 
’ CASTER ANGLE 


Figure 7-29—Caster Angle 
STEERING AXIS CAMBER 
INCLINATION | “| [TANGLE 
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Figure 7-30—Camber Angle and 
Steering Axis Inclination 
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the angle made by a line passing 
through the center of the upper 
and lower ball joints, and a ver- 
tical line through the centerline 
of the spindle in relation to the 
ground, when looking at the side 
of a car. The angle is called 
‘‘positive’’ if the upper ball joint 
is behind the lower, and ‘‘nega- 
tive’’ if the upper ball is ahead of 
the lower. See Figure 7-29. 


Once the caster has been set, the 
caster angle will change due to 
one or both of the following: 


1, A change in trim height of the 
front suspension from the trim at 
which the caster was Set. 


2. A change in trim height of the 
rear suspension from the trim at 
which the caster was set. 


The front suspension is attached 
to the front spring cross member 
of the frame. The caster is deter- 
mined by the angle of the line 
through the upper and lower front 
Suspension ball joints to the 
ground, Therefore, the angle of 
the frame to the ground also con- 
trols the caster angle, 


Since the caster and camber are 
in relation to the ground it is 
necessary to have tires, spindles, 
wheel bearings, and other related 
parts correct before setting front- 
end alignment. 


b. Inspection Before Checking 
Front Wheel Alignment 


Before any attempt is made to 
check or make any adjustment 
affecting caster, camber, toe-in, 
theoretical king pin inclination, 
or steering geometry, the follow- 
ing checks and inspections must 
be made to insure correctness of 
alignment equipment readings and 
alignment adjustments. 


1. The front tires should have 
approximately the same wear and 
all tires must be inflated to spec- 
ified pressures (par. 1-2). 


2. Check front wheel bearings for 
looseness and adjust, if necessary 
(par. 7-10). 


3. Check for run-out of wheels 
and tires and correct to within 
limit of 1/8'' run-out at side of 
tires, if necessary. (par. 7-7). 


4. Check wheels and tires for 
balance and correct if out of 
balance (par. 7-8). 


5. Check for looseness at ball 
joints and tie rod ends; if found 
excessive it must be corrected 
before alignment readings will 
have any value (par. 7-5). 


6. Check shock absorber ac- 
tion and correct if necessary 
(par. 7-5). 


7, Check trim height, if out of 
limits, correct with shims or re- 
place spring. CAUTION: Consid- 
eration must be given the optional 


equipment on the car, undercoat- 
ing, dirt, etc. 


Good judgment should be exer- 
cised before replacing a spring 
when car trim height is only 
Slightly out of limits. Spring re- 
placement under conditions of 
excesSSive weight as mentioned 
above will accomplish little and 
must be accompanied by shim- 
ming to obtain saiisfactory re- 
sults. 1/8" shims are available 
through Buick Parts warehouses 
under Group 7.425. Refer to par- 
agraph 7-13, 


8. Car must be on level surface. 
Install alignment height Tool 
J - 8973-23 between frame and 
lower control arm at each front 
Wheel as shown in Figure 7-31. 


LONG LI 
ea OUTBOARD 


a 


TOOL J-8973.23 
—— 


CONTROL ARM 


Figure 7-31—Front Alignment Height 
Tool in Place 


Use Tool J-8973-19 in rear be- 
tween frame and rear axle hous- 
ing with top of spacer positioned 
over bolt at rear of bumper. See 
Figure 7-32, These tools are in- 
cluded in J-8973, Alignment Set. 


Figure 7-32—Rear Alignment Height 
Tool in Place 


9. It is also advisable to check 
the condition and accuracy of any 
equipment being used to check 
front end alignment, and to make 
certain that instructions of 
the manufacturer are thoroughly 
understood. 


c. Checking Caster and 
Camber Settings 


Since caster and camber are both 
adjusted by shimming in the same 
locations, both of these settings 
must be checked before changing 
either setting. 


CAUTION: Regardless of equip- 
ment used to check caster and 
camber, car must be on level 
surface both transversely and 
fore and aft. Since camber and 
caster vary in proportion to the 
height of the front springs, it is 
very important that the correct 
alignment height is maintained 


while checking (par. 7-18b). 


Alignment height is used only 
when checking and adjusting 
caster and camber and should not 
be confused with trim height 
which is used to establish proper 
Spring dimensions. 
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THE USE OF HEIGHT TOOLS IS 
NECESSARY TO MAINTAIN 
CASTER AND CAMBER AT THE 
SPECIFIED DESIGN POSITION. 
IF HEIGHT TOOLS ARE NOT 
USED, THIS DEFINITE POSITION 
WILL VARY ACCORDING TO 
THE CONDITION OF THE CAR. 
Undercoating, dirt and optional 
equipment will cause this posi- 
tion to vary. (It is not unusual 
to find 300 lbs. of dirt on a car), 


When equipment is used which 
bears against the tire or wheel 
rim to obtain readings, it is very 
essential that the tires or wheels 
be checked for run-out, Readings 
must be taken at points which 
have no run-out or which lie in 
the same plane. 


Caster and camber should be 
within the limits shown in Figure 
7-34. Note that the caster angles 
at both front wheels need not be 
exactly the same but must be 
within 3/4 degrees of each other. 
Likewise, the camber angles on 
both sides must be within 3/4 
degrees of each other. If caster 
and camber are not within the 
Specified limits, adjust as de- 
scribed below. 


d. Adjustment of Caster and 
Camber 


Caster and camber may be ad- 
justed by shimming at the upper 
control arm shaft attaching 
points. See Figure 7-33. 


Production adjustment is done at 
the upper shaft locations using 


Figure 7~33—Upper Control 
Arm Shims 


shims of .060", .080'' and .100". 
The .080"" shims are copper- 
plated for identification. The 
shims are horseshoe-shaped and 
at least one is used in each of the 
four upper locations. The shims 
are listed under Group 6.178 of 
the Master Parts List. 


Addition or removal of upper con- 
trol arm shims will change caster 
and camber settings. Due to the 
design of the upper control arm, 
changing shim patterns will affect 
both caster and camber at same 
time. Thus care should be taken 
to watch both settings when 
changing one or the other. 


To shim at the upper control arm 
shaft location, it is necessary to 
wedge the bolt heads to prevent 
turning, and loosen both front and 
rear nuts to free the shims for 
removal or addition. The nuts are 
accessible from under the car 
through the use of a standard 
7/8" socket, 5'' extension. A suit- 
able 13/16'"' box or open-end 
wrench may be used to hold the 
head of the bolt. 


To permit maximum accessibility 
to the nuts, raise the front .of the 
car at the center of the front 
suspension cross member until 
both wheels are free. Suitably 
support the car on car stands. 
Raising the car in this manner 
will allow both upper control 
arms to come to the extreme 
downward position, exposing nuts. 


After installing or removing upper 
shims (limit .500" in any one 
stack) tighten and torque upper 
shaft bolts and recheck align- 
ment. Correct toe-in if neces- 
sary. It is imperative to adhere 
strictly to the torque specifica- 
tions given in paragraph 7-1. 


If customer driving habits re- 
quire driving on heavily crowded 
roads and a resultant wandering 
condition becomes a complaint, 
camber can be set at the high 
limit on the left wheel whenever 
front end alignment is being 
performed. 
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A Guide to Caster - Camber Cor- 
rection 1964 - 4400 - 4600 - 4700 
- 4800 Series 


1. To Increase Camber Only - 
(More Positive) 


Remove an equal amount of shims 
at front and rear bolt. 


2. To Decrease Camber Only - 
(Less Positive) 


Add an equal amount of shims at 
front and rear bolt. 


3. To Increase Caster 
(More Negative) 


Only - 


Increase the amount of shims at 
the front bolt and decrease by an 
equal amount at the rear bolt. 


4. To Decrease Caster Only - 
(Less Negative) 


Decrease the amount of shims at 
the front bolt and increase by an 
equal amount at the rear bolt. 


5. To Increase Caster and Cam- 
ber Simultaneously - 


Remove shims at rear bolt only. 


6. To Decrease Caster and Cam- 
ber Simultaneously - 


Add shims at rear bolt only. 


e. Checking and Adjusting 
Toe-In 


CAUTION: Car must be at curb 
weight and running height, (DO 
NOT USE ALIGNMENT HEIGHT 
TOOLS—bounce front end and al- 
low it to settle to running height). 
Steering gear and front wheel 
bearings must be properly ad- 
justed with no looseness at tie 
rod ends. The car should be 
moved forward one complete rev- 
olution of the wheels before the 
toe-in check and adjustment is 
started and the car should never 
be moved backward while making 
the check and adjustment. 


1. Turn steering wheel to straight 
ahead position, with front wheels 
in straight ahead position. 


2. Measure the horizontal dis- 
tance from the near edge of front 
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Figure 7-34—Alignment Specifications Chart 
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boss of lower control arm shaft 
to the front edge of brake backing 
plate, on each side. Adjust tie 
rods, if necessary, to make meas- 
urements equal on both sides. 


3. Using a suitable toe-in gauge, 
measure the distance between 
outside walls of tires at the front 
at approximately 10" from the 
floor. See Figure 7-34 dimension 
«“A’’. Mark points where gauge 
contacts tires. NOTE: An ac- 
curate check also can be made 
by raising and rotating front 
wheels to scribe a fine line near 
the center of each tire, then, with 
tires on the floor and front end at 
running height, measure between 


scribed lines with a suitable 
trammiel. 


4. Roll the car forward until 
measuring points on tires are ap- 
proximately 10" from the floor at 
the rear, and measure the dis- 
tance between points used in Step 
3 above. The measurement at the 
front (dimension ‘‘A’’) should be 
7/32" to 5/16" less than the 
measurement at the rear dimen- 
sion ‘‘B’’). See Figure 7-34. 


). If toe-in is not within specified 
limits, loosen clamp bolts and 
turn adjusting sleeves at tie rod 
ends as required. Decrease toe- 
in by turning left sleeve in same 
direction as wheel rotates moving 
forward and turn right sleeve in 
opposite direction. Increase toe- 
in by turning both sleeves in 
Opposite direction. 


CAUTION: Left and right adjust- 
ing sleeves must be turned ex- 
actly the same amount but in 


Opposite directions when changing 


toe-in, in order to maintain front 


wheels in straight ahead position 


when steering wheel is in straight 


ahead position. The rod sleeve 
clamps must be positioned 
straight down to 45° to provide 


frame clearance. 


6. After correct toe-in is se- 
cured tighten clamp bolts 
securely. 


CAUTION: The steering knuckle 
and steering arm ‘‘rock’’ or tilt 
as front wheel rises and falls. 
Therefore, it is of vital impor- 
tance to position the bottom face 
of tie rod end parallel with ma- 
chined surface at outer end of 
steering arm. when tie rod length 
is adjusted. Severe damage and 
possible failure can result unless 
this precaution is observed. 


f. Checking Steering Geometry 
(Turning Angles) 


CAUTION: Be sure that caster, 
Camber, and toe-in have all been 
properly corrected before check- 
ing steering geometry. Steering 
geometry must be checked with 
the weight of the car on the 
wheels. 


1. With the front wheels resting 
on full floating turntables, turn 
wheels to the right until the out- 
side (left) wheel is set at 20 de- 
grees. The inside (right) wheel 
should then set at angle specified 
in Figure 7-34. 


2. Repeat this test by turning 
front wheels to the left until the 
outside (right) wheel sets at 20 
degrees; the inside (left) wheel 
should then set at angle specified 
in Figure 7-34. 
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3. Errors in steering geometry 
generally indicate bent steering 
arms, but may also be caused by 
other incorrect front end factors. 
If the error is caused by a bent 
steering arm it must be replaced. 
Replacement of such parts must 
be followed by a complete front 
end check as described above. 


g. Checking Theoretical King 
Pin inclination 


CAUTION: When checking theo- 
retical king pin inclination, car 
must be on a level surface, both 
transversely and fore and _ aft. 
It must be maintained at speci- 
fied alignment height while check- 
ing (par. 7-18b). 


With camber known to be within 
specified limits, theoretical king 
pin inclination should check with- 
in specified limits given in Fig- 
ure 7-34. 


If camber is incorrect beyond 
limits of adjustment and theo- 
retical king pin inclination is cor- 
rect, or nearly so, a bent steering 
knuckle is indicated. 


If camber and theoretical king pin 
inclination are both incorrect by 
approximately the same amounts, 
a bent upper or lower control 
arm is indicated. 


There is no adjustment for theo- 
retical king pin inclination as this 
factor depends upon the accuracy 
of the front suspension parts. Dis- 
torted parts should be replaced 
with new parts. The practice 
of heating and bending front sus- 
pension parts to correct errors 
is not recommended as this may 
produce soft spots in the metal 
in which fatigue and breakage may 


develop in service. 
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Figure 7-35—Lower Ball Joint Tools 
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7-8 TIRE SERVICE AND 
INSPECTION 


a. Tire Inflation and 
Inspection 


Maintenance of correct inflation 
pressure in all tires is one of the 
most important elements of tire 
care. Correct tire pressure is 
also of great importance to ease 
of handling and riding comfort. 
Overinflation is detrimental to 
tire life but not so much as un- 
derinflation. Inflate all tires 
according to tire temperature as 
specified in paragraph 1-2. 


Driving without valve caps con- 
tributes to underinflated tires. 
The valve cap keeps dirt and wa- 
ter out of the valve core and seals 
the valve against leakage. When- 
ever tires are inflated be sure to 
install valve caps and tighten 
firmly by hand. Make sure that 
rubber washer in cap is not dam- 
aged or missing. 


If tires are checked at frequent 
intervals and adjusted to correct 
inflation pressure, it is often pos- 
Sible to detect punctures and 
make a correction before a tire 
goes flat, which may severely 
damage tire if car is in motion. 
Slight differences in pressure be- 
tween tires will always be found, 
but a tire that is found to be 3 or 


more pounds below the lowest of 
its running mates can be Ssus- 
pected of having a leaking valve 
or a puncture. 


All tires should be inspected reg- 
ularly to avoid abnormal deterio- 
ration from preventable causes. 
If tires show abnormal or uneven 
wear the cause should be deter- 
mined and correction should be 
made, 


See that no metal or other foreign 
material is imbedded in the tread, 
Any such material should be re- 
moved to prevent damage to tread 
and tire carcass, Cuts in a tire 
which are deep enough to expose 
the cords will allow dirt and 
moisture to work into the carcass 
and ruin the tire unless promptly 
repaired. 


b. Tubeless Tire Repairs 


A leak in a tubeless tire may be 
located by inflating the tire to 
recommended pressure (par, 1-2) 
and then submerging tire and 
wheel assembly in water, or by 
applying water to tire with a hose 
if wheel is mounted on car. Re- 
move water from area where air 
bubbles show and mark the area 
with crayon. After removal of 
the puncturing object from tire, 
the puncture must be sealed to 
prevent entrance of dirt and water 


which would cause damage to the 
tire carcass. 


A small puncture of less than 
3/32" diameter may be sealed 
without removal of tire from 
wheel by injecting sealing dough 
with a gun. Punctures up to 1/4" 
diameter may be sealed by in- 
stallation of a rubber plug with 
cement, after tire has been re- 
moved from wheel. Sealing dough 
with gun, and rubber plugs with 
cement are contained in tire re- 
pair kits available through tire 
dealers. These materials should 
be used as directed in the in- 
structions supplied with the kits. 
If a puncture is larger than 1/4"' 
or there is other damage to the 
tire carcass, repairs should be 
made by authorized tire dealers 
in accordance with instructions 
of the tire manufacturer. 


c. Wheel Leaks 


Examine rim flanges for sharp 
dents, Any dent visible to the eye 
should be straightened. The rim 
flanges should be _ thoroughly 
cleaned with No, 3 coarse steel 
wool thereby removing all oxi- 
dized rubber, soap solution, etc. 
If the flange is rusted, it can be 
cleaned with a wire brush or in 
extreme cases of pitted rims a 
file can be used. 
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In isolated cases loss of air may 
result from loose rivets or po- 
rous welds. If the leak is minute 
and the rivet is not perceptibly 
loose, the leak can be sealed with 
a cement available from tire 
manufacturers for this purpose. 
If the rivet is noticeably loose or 
the air leak is large replace the 
wheel, 


CAUTION: Under no condition 
should loose rivets or porous 
welds be brazed, welded or 
peened. 


d. Demounting and Mounting 
of Tubeless Tire 


When demounting a tubeless tire 
use care to avoid damaging the 
rim-seal ridges on tire beads, 
A ‘‘bead breaker’’ is recom- 
mended for loosening the beads. 
DO NOT USE TIRE IRONS TO 
FORCE BEADS AWAY FROM 
WHEEL RIM FLANGES, After 
both beads are broken loose from 
wheel rim flanges, remove tire 
in usual manner, starting at the 
valve stem, and using care to 
avoid damaging rim-seal ridges. 


When tire is removed, inspect it 
carefully to determine whether 
loss of air was caused by punc- 
ture or by improper fit of beads 
against rim flanges. If improper 
fit is indicated, check wheel as 
follows: 


(1) Straighten wheel rim flanges 
if bent or dented. 


(2) Clean rims thoroughly, using 
No. 3 coarse steel wool, to re- 
move all oxidized rubber, soap 
solution, etc. Remove rust with 
wire brush. 


(3) Inspect butt weld and other 
areas of rim contacted by tire 
beads, to make certain there is 
no groove or high spot. Remove 
any groove or high spot by filing 
smooth. 


(4) Inspect valve stem and re- 
place it if damaged. Make certain 


that valve stem is properly in- 
stalled to provide an air tight 
joint. 

Before mounting a tubeless tire 
on a wheel remove cardboard 
spacer, if tire is new. Moisten a 
cloth with mounting compound or 
solution and wipe rim-seal ridges 
of both beads to remove all 
foreign substance. Moisten base 
of both beads with mounting com- 
pound or soap solution to help 
beads snap into place when tire 
is inflated. Start tire over rim 
frange at point opposite valve 
stem, so that valve stem cannot 
prevent bead from dropping into 
the well as last section of bead is 
forced over the rim flange. Align 
balance mark on tire with valve 
stem. 


Either a tire mounting machine or 
tire irons may be used; however, 
parts of tools contacting tire 
beads must be smooth and clean 
to avoid damaging rim-seal 


ridges. Take small bites if tire 
irons are used, DO NOT USE 
HAMMERS. 


CAUTION: Due to the violence 
with which the outer tire bead 
seats to the rim, it is recom- 
mended than an extension gauge 


with a clip-on check be used for 
mounting inflation. This will allow 


the operator to remain at a safe 
distance. 


Remove valve core to increase 
flow of air during inflation. Hold 
tire and wheel assembly in verti- 
cal position and bounce on floor at 
various points around circumfer- 
ence to snap beads out against 
rim flanges. If seal cannot be 
effected in the foregoing manner 
with the rush of air, apply a tour- 
niquet of heavy sash cord around 
circumference to tire and tighten 
it with a tire iron to force beads 
outward. 


Inflate tire until both beads are 
firmly seated against rim flanges, 
then remove air chuck, insert 
valve core and temporarily inflate 
to 50 pounds pressure, Leak test 


CHASSIS SUSPENSION 


Wheel and tire assembly under 
water, and if satisfactory reduce 
to recommended pressure 
(par, 1-2), 


e. interchanging Tires 


Tires tend to wear unevenly and 
become unbalanced as mileage 
accumulates. Uneven tire wear is 
frequently the cause of tire noises 
which are attributed to rear axle 
gears, bearings, etc., and work is 
sometimes needlessly done on 
rear axles in an endeavor to cor- 
rect the noise. 


Tire life will be increased and 
uneven wear and noise will be 
less likely to occur if the tires, 
including the spare, are balanced 
and interchanged at regular in- 
tervals of approximately 5000 
miles, The recommended method 
of interchanging tires is shown in 
Figure 7-6. 


Figure 7-6—Method of 


Interchanging Tires 


f. Use of Tire Chains 


Do not use tire chains on the front 
wheels under any circumstances 
because they will interfere with 
the steering mechanism. Any of 
the conventional full-type non- 
skid tire chains can be used on 
the rear wheels. 


Tire chains should be loose 
enough to ‘‘creep’’ but tight en- 
ough to avoid striking fenders 
or other parts. If chains remain 
in One position the tire side wall 
will be damaged. Tension springs 
(either metal coil springs or the 
rubber band type) must also be 
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used in order to prevent chains 
contacting frame, etc. The use of 
tension springs will also reduce 
ordinary chain noise caused by 
loose cross links contacting 
pavement, 


g. Wheel and Tire Balance 


Wheel and tire balance is the 
equal distribution of the weight of 
the wheel and tire assembly 
around the axis of rotation. Wheel 
unbalance is the principal cause 
of tramp and general car shake 
and roughness, and contributes 
somewhat to steering troubles. 


All wheel and tire assemblies are 
statically balanced to within 6 
inch ounces when assembled at 
the factory. After installation on 
the car, the complete assembly 
may be dynamically balanced if 
necessary or desired. 


The original balance of the tire 
and wheel assembly may change 
as the tire wears, Severe accel- 
eration, severe brake applica- 
tions, fast cornering and side slip 
wear the tires out in spots and 
often upset the original balance 
condition and make it desirable to 
rebalance the tire and wheel as an 
assembly. Tire and wheel assem- 
blies should be rebalanced after 
punctures are repaired, 


Because of the speed at which 
cars are driven it is important 
to test the wheel and tire assem- 
bly for dynamic balance. Dynamic 
balancing of a wheel and tire as- 
Sembly must be done on a ma- 
chine designed to indicate out of 
balance conditions while the wheel 
is rotating. Since procedures dif- 
fer with different machines, the 
instructions of the equipment 
manufacturer must be carefully 
followed. 


In some cases wheel and tire 
balance does not always overcome 
wheel balance complaints because 
the brake drums themselves are 
out of balance. Balancing drums 


with wheels and tires as an as- 
sembly is not always satisfactory 
because the balance is destroyed 
when wheels and tires are re- 
moved or interchanged. On cars 
where trouble is experienced in 
maintaining proper wheel balance, 
it is suggested that all drums be 
individually checked for static 
balance and corrected, if neces- 
Sary, as described under Brake 
Drum Balance (par. 9-12), 


7-9 REPLACE STABILIZER 
LINK GROMMETS 


The construction of the stabilizer 
links is shown in Figure 7-7. 
Neoprene grommets are used at 
the lower ends of the stabilizer 
links for grease resistance. This 
offers protection from chassis 
lube overflow from the lower ball 
joints, 


The upper stabilizer grommets 
are rubber as they are out in the 
open where grease resistance is 
not required. 


To disassemble, remove nut from 
lower end of the link rod, then re- 
move rod, spacer, retainers, and 
grommets. When new, the link 
grommets are 7/8" free length. 
When assembling, install rubber 
grommets dry and use care to 
center the grommets in the seats 
on stabilizer shaft and lower con- 
trol arm plate, also center the 
retainers on grommets before 
tightening rod nut. Tighten rod 
nut to 7 ft. lbs. 
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Figure 7-7—Front Stabilizer Link 
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7-10 REPLACE AND 
ADJUST FRONT 
WHEEL BEARINGS 


a. Replacement of Bearings 


1. Remove wheel with hub and 
drum assembly. Remove oil seal 
from hub so that inner bearing 
can be properly cleaned and in- 
spected. 


2. Wipe old grease out of hub and 
from steering knuckle spindle. 
Clean and inspect all bearing 
parts, and replace any that are 
faulty. 


3. If a bearing cup outer race has 
to be replaced, drive the old cup 
out with a punch. Use care when 
installing the new cup to start it 
squarely into hub, to avoid dis- 
tortion and possible cracking. 


4. When inspecting or replacing 
bearing cones (inner races) make 
sure that cones are free to creep 
on spindle of steering knuckle. 
The cones are designed to creep 
on the spindle in order to afford 
a constantly changing load contact 
between the cones and the roller 
bearings. Polishing the spindle 
and applying bearing lubricant 
will permit creeping and prevent 
rust forming between cone and 
Spindle. 


©. Wash and thoroughly dry all 
bearing parts, because wheel 
bearing lubricant will not adhere 
to oily surfaces. 


6. Thoroughly pack both bearing 
assemblies with new wheel bear- 
ing lubricant, preferably using a 
bearing packer. If packer is not 
available, work lubricant into 
bearings by hand. In either case, 
remove any surplus lubricant. 


7. Apply a light coating of lubri- 
cant to spindle and inside surface 
of wheel hub to prevent rusting. 


8. Place inner bearing assembly 
in cup and install a new oil seal, 
driving seal squarely into hub 
with Installer J-654]1. Carefully 
install inner bearing cone in oil 
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seal. NOTE: Never place cone 
on spindle because seal will be 
damaged as wheel is installed. 


9. Install wheel on spindle, then 
install outer bearing assembly, 
cone, safety washer and nut. See 
Figure 7-8. 


10. Adjust bearings as follows 
(subpar. b). 


b. Adjustment of Front Wheel 
Ball Bearings 


1. Torque spindle nut tol19 ft. lbs, 
while rotating wheel. 


2. Back off nut until bearings are 
loose. 


3. Retighten nut to 11 ft. 
torque while rotating wheel. 


lbs. 


4. If either cotter pin hole in 
spindle lines up with slot in nut, 
back off nut 1/12 turn and install 
cotter pin. 1/6 turn is maximum 
allowable back-up to align hole 
with slot. 


7-11 REMOVAL AND 
INSTALLATION OF 
BALL JOINTS AND/ 
OR STEERING 
KNUCKLE 


a. Removal and Installation of 
Upper Control Arm Ball 
Joint Assembly 


The upper ball joint assembly is 
pressed into the upper control 
arm and is serviced only as a 
part of this upper control arm- 
ball joint assembly. The upper 
ball joint stud is spring loaded in 
its socket. If the upper stud has 
any perceptible shake, or if it can 
be twisted in its socket with the 
fingers, the upper control arm- 
ball joint assembly should be re- 
placed. See Figure 7-9. 


Removal 


1. Raise car with jack under 
frame. Remove wheel and tire. 


2. Remove cotter pin from cas- 
tellated nut on upper ball joint 
tapered stud. 
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Figure 7-8—Front Wheel Hub and Bearings 


3. Loosen, but do not remove nut. 
Force of chassis spring will be 
tending to disengage ball joint 
tapered stud from steering 
knuckle. Rap knuckle sharply in 
area of tapered stud to disengage 
stud from knuckle. See _ Fig- 
ure 7-19. 


4. With another jack support car 
weight under outer edge of lower 
control arm and remove nut from 
ball joint tapered stud. 


2. Now lower the jack placed un- 
der the lower control arm to 
slightly lower the knuckle, hub 


and drum assembly. Be careful 
to avoid damage to the brake hose. 


‘6. Remove the upper control arm 
shaft to bracket nuts and lock 
washers, carefully noting the 
number, location, and thickness of 
adjusting shims between the shaft 
and frame bracket. Remove the 
control arm assembly. 


7. Clamp the control arm assem- 
bly in a vise and remove the 
bushings, seals, and shaft. After 
cleaning away the old grease, ex- 
amine the shaft and bushings for 
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UPPER BALL JOINT 


LOWER BALL JOINT 


Figure 7-9—Upper and Lower 
Ball Joints 
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Figure 7-10--Front Suspension 


excessive wear or damage. Re- 
place any excessively worn parts. 


Installation 


1. Assemble new grease seals on 
the shaft. Apply a coating of good 


quality and _ long-effectiveness 
chassis lubricant to the _ shaft 
threads, and position the shaft in 
the new control arm-ball joint 
assembly. 


2. Start bushing into upper con- 
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trol arm. Thread shaft into bush- 
ing to aid in alignment. Torque 
bushing to 70 ft. lbs. maximum, 


3. Start second bushing into the 
upper control arm _ with shaft 
threaded into the opposite bush- 
ing. See Figure 7-11. 


START NEW BUSHING 
IN ORIGINAL THREADS 


SHAFT 
THREADED 
INTO 
OPPOSITE 
BUSHING 


Figure 7-11—Upper Control Arm 
Bushing Replacement 


4. After bushing has been 
threaded part way into arm, ro- 
tate shaft to engage threads of 
second bushing as an aid in pi- 
loting the bushing squarely into 
position. 


0. Tighten bushing into arm until 
hex section of bushing seats firm- 
ly into arm. Torque to a minimum 
of 70 ft. lbs. Shaft should be free 


enough to turn by hand. Install 
grease fittings and _ lubricate 
bushings. 


6. Rotate shaft to make distance 
between shaft bolt holes and arm 
equal both sides as nearly as 
possible. See Figure 7-12. 


7. Assemble upper control arm 
and shaft assembly to bracket, 
making certain the number, 
thickness and location of adjust- 
ing shims between shaft and 
bracket are correct. Torque shaft 
to bracket nuts to 100 ft. lbs. The 
nuts may be torqued from with 
the engine compartment through 
the use of a standard 11/16''-1/2" 
drive socket and J-1313 Torque 
Wrench or its equivalent. 
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THIS DIMENSION 


—_- 


EQUAL BOTH SIDES 


Figure 7-12—Upper Control Arm 
Shaft Position 


8. Assemble tapered stud to 
knuckle with cotter pin holes fore 
and aft. Install castellated nut. 
Torque to 35 ft. lbs. and install 
cotter pin. 


9. Install wheel. 
just front 
necessary. 


Check and ad- 
end alignment if 


When working in the area of the 
front upper control arm, make 
certain that the rubber water de- 
flectors are securely attached in 
their original positions when the 
work is completed. If reasonable 
care is exercised in removing the 
fasteners for these rubber deflec- 
tors, they may be satisfactorily 
reused. 


10. Lubricate the ball joint and 
upper control arm shaft bushings 
with a long-effectiveness grease 
equivalent to Buick Specification 
No. 742. 


b. Lower Control Arm Ball 
Joint Assembly—Removal 
and Installation 


The lower ball joint assembly is 
pressed into the lower control 
arm and is serviced separately. 
The lower ball joint is not spring 
equipped and depends upon car 


weight to load the ball, 
ure 7-9, 


See Fig- 


Before checking lower ball joints, 
the wheel bearing must be prop- 
erly adjusted and the suspension 
must be freely suspended. The 
car should be supported at the 
frame rails on each side at the 
front end. DO NOT USE A JACK 
OR STANDS UNDER LOWER 
CONTROL ARMS. Place a dial 
indicator at the lower vertical 
edge of the wheel. With one hand 
at the top and the other at the 
bottom of the tire, moderately 
rock the wheel at the top and 
bottom. If more than 1/16" move- 
ment appears on the dial indicator 
the lower ball joint should be 
replaced. 


Removal 


1. Raise front of car and place 
jack stands under frame _ side 
rails. Remove wheel with hub 
and drum assembly. 


2. Remove the brake backing 
plate. If the backing plate is wired 
carefully out of the way as shown 
in Figure 7-13, there will be no 
need to disconnect the brake hose. 


BACKING PLATE WIRED OUT OF THE WAY 


~ 


J-9519-8# 
ad 


jf —< 


Figure 7-13—Lower Ball Joint 
Remover Tool in Place 


3. For safety’s sake place a floor 
jack under the lower control arm 
as far outboard on the arm as 
possible to gain maximum lever- 
age advantage. Do not place the 
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jack against the arm but about 
1/2" below. Now remove cotter 
pin and loosen (do not remove) nut 
on lower ball joint tapered stud. 
Nut should be loosened not more 
than 1/8", 


4, Rap the 
sharply 
stud to 
chassis 


steering knuckle 
in the area of the ball 
allow the force of the 
spring to disengage the 
tapered ball stud from the 
knuckle. NOTE: It is sometimes 
helpful to wedge a block of wood 
under the upper control arm to 
provide a solid stop so the lower 
ball stud can be loosened with a 
more solid hammer rap. 


2. Place the jack under the lower 
control arm at the spring seat. 
Raise the jack until compression 
is relieved on the upper control 
arm rubber rebound bumper. Re- 
move the stud nut. Move the 
Steering knuckle out of the way. 


6. Install Lower Ball Joint Re- 
mover and Installer J-9519 as 
shown in Figure 7-13. Note that 
the larger O.D. portion of Detail 
J-9519-2 is positioned in 
J-9519-10. 


7, Tighten Detail J-9519-8 witha 
socket and handle as shown in 
Figure 7-14 until ball joint is 
forced out of the lower control 
arm. CAUTION: Ball joint may 


pop out suddenly. 


Figure 7-14—Removing Lower 
Ball Joint 
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Installation 


1. Position ball joint minus dust 
shield in lower control arm and 
install Tool J-9519 as shown in 
Figure 7-15. Note that the larger 
O.D. portion of Tool Detail 


J-9519-2 is positioned in Detail 
J-9519-10. 


Figure 7-15—Lower Ball Joint 
Installer Tool in Place 


2, With a _ suitable socket and 
handle force the ball joint into the 
lower control arm until it is fully 
seated. See Figure 7-16. 


Figure 7-16—Installing Lower 
Ball Joint 


3, Turn the stud so the cotter key 
hole is fore and aft, and assemble 
the rubber dust shield to the stud. 


4. Position the tapered stud in 
the knuckle and install nut. 


Tighten the nut to 65 ft. lbs. and 
install cotter key. 


9, Install wheel with hub and 
drum assembly. Adjust wheel 
bearings (par.7-10). Remove car 
stand and lower car. 


NOTE: Upper and lower ball 
joints are similar in appearance 
but are not interchangeable. 


c. Removal and Installation of 
Steering Knuckle 


1, Follow Steps 1 thru 7 of sub- 
paragraph b., Removal of the 
Lower Ball Joint. Be certain to 
merely loosen the nut, 


2. Remove cotter pin and loosen 
(Do Not Remove) nut on upper ball 
joint tapered stud, Nut should be 
loosened not more than 1/8". 


3. Rap steering knuckle in area 
of stud on both upper and lower 
ball joints to separate studs from 
knuckle, Nuts that were previous- 
ly loosened still hold upper and 
lower control arms to knuckle. 


4. Making certain that the lower 
control arm is adequately sup- 
ported by a jack on its outer 
extremities to prevent any down- 
ward travel of the lower control 
arm when removing ball joint nut, 
(it may be necessary to actually 
raise the lower control arm 
Slightly to remove force of the 
knuckle against the nut) remove 
the nut and raise knuckle off ta- 
pered stud, 


9. The upper ball joint is already 
loosened from the knuckle, and 
with no spring force to interfere, 
it is now possible to remove the 
nut from the tapered stud and thus 
remove the knuckle. 


6. To replace knuckle, wipe stud 
of upper ball joint clean, assem- 
ble to knuckle with cotter pin hole 
fore and aft, seat with sharp blow 
of hammer, torque nut to 35 ft.lbs. 
and install cotter pin. 


7, Wipe lower ball joint stud 
clean and assemble to knuckle as 
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outlined in installation Steps 1 
thru 5 subparagraph b, above. 


7-12 REMOVAL AND 
INSTALLATION OF 
UPPER CONTROL 
ARM OR SHAFT 


The removal and installation of 
the Upper Control Arm and Shaft 
is covered in paragraph 7-11 un- 
der a. Upper Control Arm-Ball 
Joint Assembly Removal and 
Installation. 


7-13 CHASSIS SPRINGS 


a. Checking Spring Trim 
Dimensions 


Optional equipment, undercoating, 
accumulated dirt, etc., changes 
the car weight and must be con- 
sidered when checking spring 
trim dimensions. Because of the 
many possible variations in load- 
ing due to optional equipment it is 
not possible to give dimensions 
for all; therefore, the spring trim 
dimensions given below are for 
the standard car only, without op- 
tional equipment or undercoating 
and with car at curb weight. Curb 
weight includes gas, oil, water, 
and spare tire but no passengers. 


Before measuring spring trim di- 
mensions, bounce both ends of car 
up and down several times to 
make sure there is no bind in 
Suspension members, and to let 
springs take a natural position. 
When car is at rest, measure the 
trim height at point ‘‘Y’’ for front 
spring or point ‘‘Z’’ for rear 


Spring, as indicated in Fig- 
ure 7-17, 
(1) Front Springs. On a car 


having service miles the front 
Spring trim-dimension “Y’’ 
should be as shown in Figure 
7-17 chart. 


NOTE: ‘When checking NEW car 


add 1/4", 


When the front spring trim di- 
mension is found to be too low, 
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correction may be made by in- 
stalling special shims (Group 
7.425), 1/8" thick, between upper 
end of spring and the frame. If 
more than two shims are re- 
quired, replace the spring. 


(2) Rear Springs, On a car having 
service miles the rear spring 
trim dimension should be as 
shown on Figure 7-17 chart. 


NOTE: When checking NEW car 
add 3/8", 


If rear spring trim dimension is 
less than specified or additional 
height is required to prevent ex- 
cessive ‘“‘bottoming’’ in excep- 
tional cases, install additional 
spring insulators (Group 7.545), 
divided between upper and lower 
ends of spring. If more than three 
additional insulators are required 
replace the spring. Installation of 
new springs should not increase 
trim dimension ‘‘A’’ more than 
1"" over specified maximum limit. 


b. Front Coil Spring Removal 
and Installation 


Removal 


1. Raise front of car and support 
solidly with a car stand under the 
frame side rail on the side where 
the spring removal is to be per- 
formed. Car must be high enough 
to allow the lower control arm to 
be positioned nearly straight down 
with a jack placed beneath the 
ball stud end. 


2. Remove wheel, brake drum and 
bearings. Take precautions 
against bearing damage from 
dirt, etc. 


3. Remove the two bolts and nuts, 
and the anchor bolt holding the 
brake backing plate to the knuckle. 
Remove the backing plate but do 
not disconnect the brake hose. 
Support the backing plate in such 
a manner that the hose will not be 
damaged. Backing plate may be 
wired out of the way. See Fig- 
ure 7-18, 


BACKING 
PLATE 


Figure 7-18—Wiring Brake Backing 
Plate Out of the Way 


4. Remove the shock absorber. 
See paragraph 7-17. 


2. Remove the front stabilizer 
rod link from the lower control 
arm, Place parts aside in their 
relative assembled position since 
the upper grommets are rubber 
while the lower ones are neo- 
prene. They should be reassem- 
bled in this manner. 


6. Disconnect the brake reaction 
rod and adjacent control arm 
bumper from the lower control 
arm but leave attached ‘to the 
front frame cross member, 


7. As a safety precaution place 
a floor jack under the lower con- 
trol arm as far outboard on the 
arm as possible to gain maxi- 
mum leverage advantage, It would 
be advantageous to remove the 
lube fitting at the lower ball joint 
so that it will not be damaged 
by the jack. 


Do not place the jack against the 
arm, but about 1/2 inch below. 
Now remove the cotter pin and 
LOOSEN, DO NOT REMOVE the 
nut on the lower ball joint ta- 
pered stud. The nut should be 
loosened not more than 1/8", 


8. Rap the steering knuckle in 
the area of the stud to separate 
the stud from the knuckle. See 
Figure 7-19. Raise the jack 
against the control arm to relieve 
pressure on the nut, remove the 
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TACK BEI 
CONTRO! ARM 


Figure 7-19—Separating Ball Stud 
From Knuckle 


nut and separate the steering 
knuckle from the tapered stud. 


9. Carefully lower the jack sup- 
porting the lower control arm to 
release the spring. With the jack 
all the way down to the floor it 
still may be necessary to pry the 
spring off its seat on the lower 
control arm with a long pry bar. 
See Figure 7-20, Caution should 
be exercised in handling this 
loaded spring while still attached. 


Wa 


Figure 7-20—Prying Spring Off 
Its Seat 


Installation 
1. Position spring in frame upper 


spring seat. Align the lower end 
of the coil with the small hole in 


7-22 SERVICE PROCEDURES 


Figure 7-21—Tool J-9552 


the lower control arm. When as- 
sembled the end of the lower coil 
must be within 1/4" of this hole. 


2. Place Plate J-7592-7 of spring 
installing Tool J-9552 between the 
4th and Oth coil of the spring 
from the bottom. Step in plate 
will fit contour of the coil. Install 
bolt to plate and place threaded 
end of the bolt through the shock 
absorber hole in the frame spring 
seat. 


3. Install special Nut J-9552-2 on 
the upper end of the bolts so that 
the shoulder of the nut protrudes 
through the hole in the upper 
Spring seat to protect the threads 
of the bolt at this point. 


4. Place a box wrench on the 
upper nut of the tool to keep it 
from turning. Now tighten the 
bolt with a 17/8" socket and ex- 
tension. See Figure 7-22. 


9. Tighten the bolt, compressing 
the spring, until at least 1-3/4" 
to 2" of the rod protrudes through 
the upper nut of the tool. At this 
point the spring is usually com- 
pressed sufficiently. 


6. Force the spring on its seat 
in the lower control arm as shown 
in Figure 7-23. Remove tool. 


7. With the spring in position 
raise the lower control arm with 
the jack and attach the lower ball 
joint tapered stud to the knuckle. 


ANI 


EXTENSION 


Figure 7-22—Compressing Front 
Spring With Tool J-9552 


Figure 7-23—Pushing Spring on Lower 
Control Arm Seat 


Make certain that the rubber dust 
cover is in place on the ball 
joint. Torque the nut to 70 ft. lbs. 
and install the cotter pin. 


8. Install shock absorber. Torque 
upper nut to 10 ft. lbs., and lower 
bolts to 20 ft. lbs. 
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9. Attach brake reaction rod and 
compression bumper to the lower 
control arm. Torque the nuts to 
90 ft. lbs. 


NOTE: Never use standard bolts, 
nuts or washers at this location. 
If replacement parts are needed 
package, Group 6.171, Part 
1389760, contains the two special 
nuts and four special washers 
necessary for this’ installation. 


10. Reinstall stabilizer link and 
grommets. Assemble in same 
relative position as maintained 
after removal so that rubber 
grommets are on the stabilizer 
end while the neoprene grommets 
are at the lower control arm end 
of the link. See Figure 7-7. 


11. Reinstall backing plate to 
knuckle making certain that ‘‘O’’ 
ring is in place on the spihdle. 
Tighten front steering arm bolt 
nut to 45 ft. lbs.,rear bolt nut to 
70 ft. lbs. and anchor bolt to 140 
ft. lbs. 


12. Wipe any accumulated dirt 
off the spindle and lightly lube 
with wheel bearing lubricant. In- 
stall outer roller bearing and 
special washer. 


13. Install spindle castellated 
nut. 


a. Torque spindle nut to 19 ft. 
lbs. while rotating wheel. 


b. Back off nut until bearings are 
loose. 


c. Retighten nut to 11 ft. Ibs. 
torque while rotating wheel. 


d. Back off nut at least 1/12 turn 
but not more than 1/6 turn, and 
install cotter pin. Bend ends of 
cotter pin so they do not interfere 
with the static collector in the 
dust cap. 


14. Reinstall the lower ball joint 
grease fitting. Remove the car 
stand and recheck and adjust toe- 
in aS necessary. 
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c. Rear Coil Spring Removal 
and Installation 


Removal 


1. Raise rear end of car and 
support on frame stands. 


2. Mark universal joint and pinion 
companion flange for correct re- 
installation. This maintains the 
balance between these two parts 
as installed during original as- 
sembly. Disconnect by removing 
U-bolt clamps at pinion flange. 


3. Slide propeller shaft forward 
on slip spline far enough to clear 
rear companion flange. Wire or 
otherwise suitably support pro- 
peller shaft up out of the way to 
prevent damage to constant ve- 
locity universal joint center ball 
by allowing it to bend to the end 
of its travel. 


4. Remove bolt attaching brake 
line bracket to rear suspension 
cross member to provide slack 
in brake line. 


9. Position jack under control 
arm below axle housing and raise 
jack slightly to relieve tension on 
shock absorber. 


6. Disconnect shock absorber at 
axle bracket by removing nut and 
bolt. 


7. Remove nut from lower spring 
Clamp bolt and carefully lower 
jack to fully extend spring and re- 
move bolt and spring clamp from 
lower control arm. Upper spring 
clamp can now be removed. 


CAUTION: Do not completely 
lower jack as this will cause 
strain on brake hose. 


Installation 


1. Assembly upper insulators on 
stud between frame and top of 
spring. Position top of spring up 
against insulator and assemble 
spring clamp, clamp insulator, 
flat washer, lock washer and nut 
on stud. Do not tighten at this 
time. 


2. Place a short piece of 2 x 4 


between lower end of spring and 
axle housing. See Figure 7-24. 
This assembly aid holds the 
spring forward on the lower con- 
trol arm to facilitate attachment 
of the spring to the lower control 
arm. 


Figure 7-24—Wood Block Behind 
Rear Spring 


3. Raise control arm to contact 
Spring and slip spring between 
Spring and control arm. 


4. Insert a long tapered punch 
through the control arm bolt hole 
from the bottom to maintain 
alignment of the control arm and 
spring seat hole. 


Do. Slip spring clamp over punch 
and position straight side of 
Clamp along straight end of 
spring. 


6. Rotate spring if necessary to 
locate spring end at top as 
follows: 


Left - top spring end towards 
rear of car 


Right - top spring end towards 
front of car 


Tighten upper spring clamp nut 
to 18 ft. lbs. 


7. Raise control arm until lower 
spring clamp bolt can be _ in- 
stalled. Torque lower spring 
Clamp nut to 25 ft. lbs. 


Install lower control arm to 
bracket on rear axle, install bolt, 
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washer and nut and torque nut to 
79 ft. lbs. 


8. Reattach shock absorber to 
axle bracket and remove short 
piece of 2 x 4 behind spring. 
Torque lower shock attaching nut 
to a minimum of 35 ft. lbs. 


9. Carefully attach the propeller 
shaft to the rear companion 
flange observing the following 
precautions: 


a. Compress the bearing cups 
using a 4'' C-clamp to assure that 
the snap rings do not gouge the 
companion flange when seating. 


b. Do not use the U-bolts to draw 
the bearing cups into place. 
U-bolts should be seated and the 
nuts drawn up evenly. 


Use Torque Wrench Adapter 
J-9113 to torque U-bolt nuts to 
13 ft. lbs. 


10. Reinstall brake line bracket 
to rear suspension cross member 
bolt. 


11. Remove car stands and lower 
car. 


d. Use of Special Overload 
Rear Coil Springs 


Special 200 or 500 pound overload 
rear coil springs are available 
for service installation in cases 
where heavy loads are carried or 
heavy trailers are towed. Over- 
loading any series rear axle in 
excess of 500 pounds is_ not 
recommended. 


In estimating rear spring over- 
loads, place rear wheels of car on 
scale, with car at curb weight and 
no load in rear compartment 
other than spare wheel and tire. 
After obtaining weight, hook 
trailer to car, or place desired 
load in rear compartment, and 
read scale again. The additional 
weight is the amount of overload 
on springs and rear axle. 


Trailer design, and distance that 
trailer coupling is located to rear 
of rear axle center line, are the 
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major factors governing effective 
trailer overload. Instructions for 
attaching trailers to Buick cars 
may be obtained from Buick Motor 
Division, Service Department. 


7-14 REMOVAL AND 
INSTALLATION OF 
BRAKE REACTION 
ROD 


Removal 
1. Raise front of car. 


2. Remove the cotter pin in the 
brake reaction rod, then remove 
the castellated nut and washer. 


3. Remove the control arm to 
frame compression bumper by 
removing two bolts in the com- 
pression bumper, then remove the 
brake reaction rod by sliding it 
out of its rubber bushing on the 
frame front cross member. 


Installation 


1. Remove and replace old rubber 
bushing if worn, 


2. Install washer with larger di- 
ameter on brake reaction rod 
first, with concave side away 
from nut. Install rod thru bushing 
in frame bracket. Install washer 


with smaller diameter and Cas- 
tellated nut. Do not tighten. 
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3. Install frame compression 
bumper over brake reaction rod 
and install two bolts and washers. 
Torque to 90 ft. lbs.: this is very 
important as the brake reaction 
rod is an integral part of the 
lower control arm assembly and 
any looseness can cause detri- 
mental car handling character- 
istics, 


4 Torque castellated nut on 
brake reaction rod to 70 ft. lbs. 
Install cotter pin in hole of brake 
reaction rod. 


NOTE: CASTER AND CAMBER 


MUST BE CHECKED AFTER RE- 


PLACEMENT OF BRAKE RE- 
ROD 


ACTION 


NOTE: If there is any question 
concerning the serviceability of 
the brake reaction rod to lower 
control arm bolts, nuts or wash- 
ers, install Group 6.171, Part 


#1389760 Package, which includes 
two special bolts, two special nuts 


and four special washers. Never 


use standard bolts, nuts or wash- 


ers at this location. 


7-15 REPLACE OR REBUSH 
FRONT LOWER 
CONTROL ARM 
ASSEMBLY 


If a lower control arm is bent or 
broken it should be replaced. 


, VEPER CONTROL 


\y | 


LOWER CONTROL ARM 


wy 
f 
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Figure 7-25—Front Suspension 
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Consult the Buick Parts Book for 
the parts or assemblies required. 
Proceed as follows: 


Removal 


1, Follow Steps 1 thru 9 on front 
coil spring removal, Section 7-13, 
subparagraph b. 


2. Remove cotter pin from bolt 
of lower control arm, Now re- 
move castellated nut and bolt. 
Remove lower control arm. 


3. If lower control arm bushing 
is to be removed it may be pushed 
or driven from the frame using 
a suitable tool. 


Installation 


1, New lower control arm bushing 
Should be driven into hole in 
frame until it bottoms against 
frame, 


2. Slip lower control arm over 
bushing and install bolt and cas- 
tellated nut. Torque nut to 100 
ft. lbs. and install cotter pin. 
Do not back off nut to align hole 
in bolt for cotter pin installation. 
Bend tabs of cotter pin. 


3. Follow Steps 1 thru 14 on re- 
placement of front coil springs, 
Section 7-13, subparagraph b. 


7-16 REAR SUSPENSION 
SERVICE PROCEDURES 


a. Removal and Installation of 
Lower Control Arm 


Removal 


1. Follow Steps 1 thru 7 for re- 
moval of the rear springs, Section 
7-13, subparagraph c. Spring need 
only be disconnected at the lower 
Seat. 


2. With the bottom of the spring 
positioned off of the control arm 
and towards the differential car- 
rier, raise rear axle assembly 
to permit reconnecting shock ab- 
sorber to lower bracket. This is 
done to help maintain position of 
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CENTER BEARING 
SUPPORT ASSEMBLY 


—. 
a 


al 


rear axle assembly so as to re- 
duce binding of lower control arm 
and thus facilitate removal. 


3. With housing still supported, 
remove lower control arm rear 
bracket bolt. If some difficulty is 
encountered in removing bolt, re- 
position jack farther forward 
under nose of carrier and slowly 
raise to relieve pressure and bind 
at control arm bushing. It may be 
necessary to use suitable brass 
drift to tap out bolt. 


4. Remove lower control arm 
front bracket nut and bolt. After 
nut is removed it may be neces- 
sary to tap out bolt with brass 
drift. Remove lower control arm. 


Installation 


1, Before installing control arm, 
check front edges of control arm 
brackets and remove burrs as 
necessary. Check all bolts, re- 
place as necessary. 


2. Position control arm in front 
bracket and install bolt, lock 
washer and nut. Do not tighten. 


=? >) <i - 
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Figure 7-26—Rear Suspension 


3. Slowly raise rear axle assem- 
bly until control arm rear bushing 
is aligned with bracket bolt hole. 
It may be necessary to line up 
bolt holes with a tapered punch 
to permit installation of bolt, lock 
washer and nut. Do not tighten. 


4. Disconnect shock absorber at 
lower end, Lower rear axle as- 
sembly to allow positioning of 
spring in its seat on the lower 
control arm. Place a short piece 
of 2 x 4 between the lower end of 
the spring and axle housing. See 
Figure 7-24. This assembly aid 
holds the spring forward on the 
lower control arm to facilitate 
attachment of the spring to the 
lower control arm. 


.. Insert spring seat between 
Spring and control arm. Inserta 
long tapered punch through the 
control arm bolt hole from the 
bottom to maintain alignment of 
the control arm and spring seat 
hole. 


6. Slip spring clamp over punch 
and position straight side of 
clamp ‘along straight end of 
spring. 


7. Spring should be at frame top 
as follows: 


Left - top spring end towards 
rear of car 


Right - top spring end towards 
front of car 


If springs are not positioned in 
this manner loosen top spring 
clamp bolts, reposition springs, 
and retorque spring clamp bolts 
to 17 ft. lbs. Hold spring in po- 
Sition, and with lower spring 
clamp plate correctly positioned, 
install bolt with nut on bottom 
and torque to 25 ft. lbs. 


8. Raise rear axle assembly to 
reconnect shock absorber at 
lower bracket. Remove short 
piece of 2 x 4 behind spring. 


9. Tighten shock absorber bolt to 
a minimum of 35 ft. lbs. and 
tighten control arm bushing bolts 
to 75 ft. lbs. 


NOTE: Car should be in normal 
load position when tightening 


shock absorbers and lower con- 


trol arms. Thus where possible 


car should be supported by wheel 
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hoist, by axle contact hoist, or on 


wheel stands. If this is impossible 


due to equipment on hand, simu- 
lating normal load height with 
jack under rear axle housing 


could be done. 


10. Carefully attach the propel- 
ler shaft to the rear companion 
flange observing the following 
precautions: 


a. Compress the bearing cups 
using a 4'' C-clamp to assure that 
the snap rings do not gouge the 
companion flange when Seating. 
See Figure 6-70. 


b. Do not use the U-bolts to 
draw the bearing cups into place. 
U-bolts should be seated and the 
nuts drawn up evenly. 


11. Use Torque Wrench Adapter 
J-9113 to torque U-bolts nuts to 
13 ft. lbs. 


12, Reinstall brake line bracket 


to rear Suspension cross member. 


13. Remove car stands and lower 
car, 


b. Track Bar Service 
and Replacement 


Removal 


1. Raise car and support axle 
housing so weight of car will be 
on rear springs. 


2. Remove pivot bolt and nut at- 
taching track bar to bracket on 
axle housing, 


3. Remove pivot bolt and nut at- 
taching track bar to track bar 
bracket on left side of car. 


4. Track bar can now be removed 
from brackets. 


9. If track bar bracket is to 
be removed, remove three bolts, 
washers, and nuts attaching track 
bar bracket to frame side rails 
and remove track bar bracket. 
See Figure 7-28. 


Inspection 


1. If track bar is bent it should 
be replaced. No attempt should 


Figure 7-27—Track Bar-Axle 
Attachment 
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Figure 7-28—Track Bar-Frame 
Attachment 


be made to straighten it. 


2. Check rubber bushings for evi- 
dence of deterioration, tears, etc. 
Examine center steel sleeve for 
excessive wear or separation 
from rubber. 


Removal and Replacement 


1. Press out old bushing from 
side which has no flange using a 
ram 1 17/8" O.D. Considerable 
force may be required to remove 
the bushing. 


2. Install new bushing in track 
bar eye by pressing on flanged 
side of bushing. Press in bushing 
until flange is in contact with eye 
of track bar, 


Installation 


NOTE: Track bar to bracket bolts 


must not be tightened unless car 


is at normal trim height. 


1. If track bar bracket was re- 
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moved install three bolts, wash- 
ers, and nuts to attach track bar 
bracket to frame side rails, 
Torque to 60 ft. lbs. 


2. Install pivot bolt and nut at- 
taching track bar to track bar 
bracket on left side of car, Do 
not tighten. 


3. Install pivot bolt and nut at- 
taching track bar to bracket on 
axle housing. Torque nut to 120 
ft. lbs, 


4. Torque track bar nut on left 
side of car to 120 ft. lbs. 


7-17 SHOCK ABSORBER 
SERVICE AND 
REPLACEMENT 


a. Checking Shock Absorbers 


Both front and rear shock ab- 
sorbers are filled and sealed in 
production and cannot be refilled 
in service, 


b. Removal and Installation of 
Front Shock Absorber 


1, Remove upper mounting stem 
nut, grommet retainer and grom- 
met. A 1/4'' flat on shock stem 
may be used to hold stem while 
removing nut. 


2. Remove two lower mounting 
bracket to lower control arm 
bolts, Lower shock through lower 
control arm, 


3. Make certain the shock ab- 
sorber being installed is correct 
for car model as indicated by 
part number stamped on outer 
tube. See Master Parts List, 
Group 7.345, 


4. Assemble lower grommet re- 
tainer and grommet on _ shock 
stem, Extend shock and install 
through lower control arm. 


5. Install two shock bracket to 
lower control arm bolts and lock 
washers, Tighten to 20 ft, lbs. 


6, Assemble top grommet, grom- 
met retainer, and nut on stem. 
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c. Removal and Installation of 
Rear Shock Absorber 


1. Raise rear of car, 


2. Remove lower shock absorber 
mounting eye bolt and nut. 


3. Remove upper shock absorber 
mounting nut, washer and bushing. 
Remove shock absorber. 


4, Inspect all rubber bushings and 
grommets and replace if not in 
good condition, If shock absorber 
operation is faulty, it must be 
replaced as it cannot be repaired. 


9. Make certain the new shock 
absorber is correct for car model 
as indicated by part number 
stamped on the outer tube. See 
Master Parts List, Group 7.345 
for standard and optional parts. 


6. Assemble bushing in upper 
Shock eye. Place shock with bush- 
ing over stud in frame, install 
flat washer and nut. Torque nut 
to 40 ft. lbs. 


7. Lower rear end of car, Then 
tighten pivot bolt to a minimum 
of 35 ft. lbs. 


NOTE: Car weight must be on 
rear wheels when tightening shock 
absorber lower ends to clamp 
rubber bushings in a neutral 
position. 


Shock absorber calibrations as 
furnished in production have been 
carefully engineered to provide 
the best ride control over a wide 
range of driving conditions. Sub- 
stitution of other calibrations may 
adversely affect car performance 
and is not recommended by Buick 
Motor Division. 


7-18 FRONT WHEEL 
ALIGNMENT 


Wheel alignment is the mechanics 
of properly adjusting all the fac- 
tors affecting the position of front 
wheels so as to cause the car to 
steer with the least effort and to 
reduce tire wear to a minimum. 


Correct alignment of the frame is 
essential to proper alignment of 
front and rear wheels. Briefly, 
the essentials are that the frame 
must be square in plan view with- 
in specified limits, that the top 
and bottom surfaces of front 
cross member must be parallel 
fore and aft, and the bolt holes for 
Support upper arms and lower 
control arm shafts must be of 
correct Size and location. Check- 
ing frame alignment is covered 
in Group 12, 


It should also be understood that 
Wheel and tire balance has an 
important effect on steering and 
tire wear. If wheels and tires 
are out of balance, ‘‘shimmy’’ 
or ‘‘tramp’’ may develop or tires 
may wear unevenly, and give the 
erroneous impression that the 
wheels are not in proper align- 
ment, For this reason, the wheel 
and tire assemblies should be 
known to be in proper balance 
before assuming that wheels are 
out of alignment. 


Close limits on caster, front 
wheel camber, and theoretical 
king pin inclination are beneficial 
to car handling, but require only 
reasonable accuracy to provide 
normal tire life. With the type of 
front suspension used, the toe-in 
adjustment is much more impor- 
tant than caster and camber in 
so far as tire wear is concerned. 
Caster and camber adjustments 
need not be considered unless 
visual inspection shows these sSet- 
tings to be out, or unless the car 


In the majority of cases, services 
consisting of inflating tires to 
Specified pressure and inter- 
changing tires at recommended 
intervals (par. 7-8) adjusting 
steering gear (par. 8-4 manual 
and par, 8-13 power ), and set- 
ting toe-in correctly (subpar. e, 
below) will provide more im- 
provement in car handling and 
tire wear than will front end 
alignment adjustments as usually 


SERVICE PROCEDURES 7-27 


made on front end of alignment 
equipment, 


The use of accurate front end 
alignment equipment is essential 
to determine whether front sus- 
pension parts have been damaged 
by shock or accident, and to obtain 
correct alignment settings after 
new parts have been installed, 


a. Design Considerations 
Affecting Caster, Camber 
and Toe Change 


The caster angle of an independ- 
ent front ball-joint suspension is 


NEGATIVE reeoas 
CASTER ANGLE | 


POSITIVE 
’ CASTER ANGLE 


Figure 7-29—Caster Angle 
STEERING AXIS CAMBER 
INCLINATION | “| [TANGLE 
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OF 
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Figure 7-30—Camber Angle and 
Steering Axis Inclination 
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the angle made by a line passing 
through the center of the upper 
and lower ball joints, and a ver- 
tical line through the centerline 
of the spindle in relation to the 
ground, when looking at the side 
of a car. The angle is called 
‘‘positive’’ if the upper ball joint 
is behind the lower, and ‘‘nega- 
tive’’ if the upper ball is ahead of 
the lower. See Figure 7-29. 


Once the caster has been set, the 
caster angle will change due to 
one or both of the following: 


1, A change in trim height of the 
front suspension from the trim at 
which the caster was Set. 


2. A change in trim height of the 
rear suspension from the trim at 
which the caster was set. 


The front suspension is attached 
to the front spring cross member 
of the frame. The caster is deter- 
mined by the angle of the line 
through the upper and lower front 
Suspension ball joints to the 
ground, Therefore, the angle of 
the frame to the ground also con- 
trols the caster angle, 


Since the caster and camber are 
in relation to the ground it is 
necessary to have tires, spindles, 
wheel bearings, and other related 
parts correct before setting front- 
end alignment. 


b. Inspection Before Checking 
Front Wheel Alignment 


Before any attempt is made to 
check or make any adjustment 
affecting caster, camber, toe-in, 
theoretical king pin inclination, 
or steering geometry, the follow- 
ing checks and inspections must 
be made to insure correctness of 
alignment equipment readings and 
alignment adjustments. 


1. The front tires should have 
approximately the same wear and 
all tires must be inflated to spec- 
ified pressures (par. 1-2). 


2. Check front wheel bearings for 
looseness and adjust, if necessary 
(par. 7-10). 


3. Check for run-out of wheels 
and tires and correct to within 
limit of 1/8'' run-out at side of 
tires, if necessary. (par. 7-7). 


4. Check wheels and tires for 
balance and correct if out of 
balance (par. 7-8). 


5. Check for looseness at ball 
joints and tie rod ends; if found 
excessive it must be corrected 
before alignment readings will 
have any value (par. 7-5). 


6. Check shock absorber ac- 
tion and correct if necessary 
(par. 7-5). 


7, Check trim height, if out of 
limits, correct with shims or re- 
place spring. CAUTION: Consid- 
eration must be given the optional 


equipment on the car, undercoat- 
ing, dirt, etc. 


Good judgment should be exer- 
cised before replacing a spring 
when car trim height is only 
Slightly out of limits. Spring re- 
placement under conditions of 
excesSSive weight as mentioned 
above will accomplish little and 
must be accompanied by shim- 
ming to obtain saiisfactory re- 
sults. 1/8" shims are available 
through Buick Parts warehouses 
under Group 7.425. Refer to par- 
agraph 7-13, 


8. Car must be on level surface. 
Install alignment height Tool 
J - 8973-23 between frame and 
lower control arm at each front 
Wheel as shown in Figure 7-31. 


LONG LI 
ea OUTBOARD 


a 


TOOL J-8973.23 
—— 


CONTROL ARM 


Figure 7-31—Front Alignment Height 
Tool in Place 


Use Tool J-8973-19 in rear be- 
tween frame and rear axle hous- 
ing with top of spacer positioned 
over bolt at rear of bumper. See 
Figure 7-32, These tools are in- 
cluded in J-8973, Alignment Set. 


Figure 7-32—Rear Alignment Height 
Tool in Place 


9. It is also advisable to check 
the condition and accuracy of any 
equipment being used to check 
front end alignment, and to make 
certain that instructions of 
the manufacturer are thoroughly 
understood. 


c. Checking Caster and 
Camber Settings 


Since caster and camber are both 
adjusted by shimming in the same 
locations, both of these settings 
must be checked before changing 
either setting. 


CAUTION: Regardless of equip- 
ment used to check caster and 
camber, car must be on level 
surface both transversely and 
fore and aft. Since camber and 
caster vary in proportion to the 
height of the front springs, it is 
very important that the correct 
alignment height is maintained 


while checking (par. 7-18b). 


Alignment height is used only 
when checking and adjusting 
caster and camber and should not 
be confused with trim height 
which is used to establish proper 
Spring dimensions. 
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THE USE OF HEIGHT TOOLS IS 
NECESSARY TO MAINTAIN 
CASTER AND CAMBER AT THE 
SPECIFIED DESIGN POSITION. 
IF HEIGHT TOOLS ARE NOT 
USED, THIS DEFINITE POSITION 
WILL VARY ACCORDING TO 
THE CONDITION OF THE CAR. 
Undercoating, dirt and optional 
equipment will cause this posi- 
tion to vary. (It is not unusual 
to find 300 lbs. of dirt on a car), 


When equipment is used which 
bears against the tire or wheel 
rim to obtain readings, it is very 
essential that the tires or wheels 
be checked for run-out, Readings 
must be taken at points which 
have no run-out or which lie in 
the same plane. 


Caster and camber should be 
within the limits shown in Figure 
7-34. Note that the caster angles 
at both front wheels need not be 
exactly the same but must be 
within 3/4 degrees of each other. 
Likewise, the camber angles on 
both sides must be within 3/4 
degrees of each other. If caster 
and camber are not within the 
Specified limits, adjust as de- 
scribed below. 


d. Adjustment of Caster and 
Camber 


Caster and camber may be ad- 
justed by shimming at the upper 
control arm shaft attaching 
points. See Figure 7-33. 


Production adjustment is done at 
the upper shaft locations using 


Figure 7~33—Upper Control 
Arm Shims 


shims of .060", .080'' and .100". 
The .080"" shims are copper- 
plated for identification. The 
shims are horseshoe-shaped and 
at least one is used in each of the 
four upper locations. The shims 
are listed under Group 6.178 of 
the Master Parts List. 


Addition or removal of upper con- 
trol arm shims will change caster 
and camber settings. Due to the 
design of the upper control arm, 
changing shim patterns will affect 
both caster and camber at same 
time. Thus care should be taken 
to watch both settings when 
changing one or the other. 


To shim at the upper control arm 
shaft location, it is necessary to 
wedge the bolt heads to prevent 
turning, and loosen both front and 
rear nuts to free the shims for 
removal or addition. The nuts are 
accessible from under the car 
through the use of a standard 
7/8" socket, 5'' extension. A suit- 
able 13/16'"' box or open-end 
wrench may be used to hold the 
head of the bolt. 


To permit maximum accessibility 
to the nuts, raise the front .of the 
car at the center of the front 
suspension cross member until 
both wheels are free. Suitably 
support the car on car stands. 
Raising the car in this manner 
will allow both upper control 
arms to come to the extreme 
downward position, exposing nuts. 


After installing or removing upper 
shims (limit .500" in any one 
stack) tighten and torque upper 
shaft bolts and recheck align- 
ment. Correct toe-in if neces- 
sary. It is imperative to adhere 
strictly to the torque specifica- 
tions given in paragraph 7-1. 


If customer driving habits re- 
quire driving on heavily crowded 
roads and a resultant wandering 
condition becomes a complaint, 
camber can be set at the high 
limit on the left wheel whenever 
front end alignment is being 
performed. 
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A Guide to Caster - Camber Cor- 
rection 1964 - 4400 - 4600 - 4700 
- 4800 Series 


1. To Increase Camber Only - 
(More Positive) 


Remove an equal amount of shims 
at front and rear bolt. 


2. To Decrease Camber Only - 
(Less Positive) 


Add an equal amount of shims at 
front and rear bolt. 


3. To Increase Caster 
(More Negative) 


Only - 


Increase the amount of shims at 
the front bolt and decrease by an 
equal amount at the rear bolt. 


4. To Decrease Caster Only - 
(Less Negative) 


Decrease the amount of shims at 
the front bolt and increase by an 
equal amount at the rear bolt. 


5. To Increase Caster and Cam- 
ber Simultaneously - 


Remove shims at rear bolt only. 


6. To Decrease Caster and Cam- 
ber Simultaneously - 


Add shims at rear bolt only. 


e. Checking and Adjusting 
Toe-In 


CAUTION: Car must be at curb 
weight and running height, (DO 
NOT USE ALIGNMENT HEIGHT 
TOOLS—bounce front end and al- 
low it to settle to running height). 
Steering gear and front wheel 
bearings must be properly ad- 
justed with no looseness at tie 
rod ends. The car should be 
moved forward one complete rev- 
olution of the wheels before the 
toe-in check and adjustment is 
started and the car should never 
be moved backward while making 
the check and adjustment. 


1. Turn steering wheel to straight 
ahead position, with front wheels 
in straight ahead position. 


2. Measure the horizontal dis- 
tance from the near edge of front 
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CHART 
FRONT WHEEL ALIGNMENT 
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Figure 7-34—Alignment Specifications Chart 
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boss of lower control arm shaft 
to the front edge of brake backing 
plate, on each side. Adjust tie 
rods, if necessary, to make meas- 
urements equal on both sides. 


3. Using a suitable toe-in gauge, 
measure the distance between 
outside walls of tires at the front 
at approximately 10" from the 
floor. See Figure 7-34 dimension 
«“A’’. Mark points where gauge 
contacts tires. NOTE: An ac- 
curate check also can be made 
by raising and rotating front 
wheels to scribe a fine line near 
the center of each tire, then, with 
tires on the floor and front end at 
running height, measure between 


scribed lines with a suitable 
trammiel. 


4. Roll the car forward until 
measuring points on tires are ap- 
proximately 10" from the floor at 
the rear, and measure the dis- 
tance between points used in Step 
3 above. The measurement at the 
front (dimension ‘‘A’’) should be 
7/32" to 5/16" less than the 
measurement at the rear dimen- 
sion ‘‘B’’). See Figure 7-34. 


). If toe-in is not within specified 
limits, loosen clamp bolts and 
turn adjusting sleeves at tie rod 
ends as required. Decrease toe- 
in by turning left sleeve in same 
direction as wheel rotates moving 
forward and turn right sleeve in 
opposite direction. Increase toe- 
in by turning both sleeves in 
Opposite direction. 


CAUTION: Left and right adjust- 
ing sleeves must be turned ex- 
actly the same amount but in 


Opposite directions when changing 


toe-in, in order to maintain front 


wheels in straight ahead position 


when steering wheel is in straight 


ahead position. The rod sleeve 
clamps must be positioned 
straight down to 45° to provide 


frame clearance. 


6. After correct toe-in is se- 
cured tighten clamp bolts 
securely. 


CAUTION: The steering knuckle 
and steering arm ‘‘rock’’ or tilt 
as front wheel rises and falls. 
Therefore, it is of vital impor- 
tance to position the bottom face 
of tie rod end parallel with ma- 
chined surface at outer end of 
steering arm. when tie rod length 
is adjusted. Severe damage and 
possible failure can result unless 
this precaution is observed. 


f. Checking Steering Geometry 
(Turning Angles) 


CAUTION: Be sure that caster, 
Camber, and toe-in have all been 
properly corrected before check- 
ing steering geometry. Steering 
geometry must be checked with 
the weight of the car on the 
wheels. 


1. With the front wheels resting 
on full floating turntables, turn 
wheels to the right until the out- 
side (left) wheel is set at 20 de- 
grees. The inside (right) wheel 
should then set at angle specified 
in Figure 7-34. 


2. Repeat this test by turning 
front wheels to the left until the 
outside (right) wheel sets at 20 
degrees; the inside (left) wheel 
should then set at angle specified 
in Figure 7-34. 
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3. Errors in steering geometry 
generally indicate bent steering 
arms, but may also be caused by 
other incorrect front end factors. 
If the error is caused by a bent 
steering arm it must be replaced. 
Replacement of such parts must 
be followed by a complete front 
end check as described above. 


g. Checking Theoretical King 
Pin inclination 


CAUTION: When checking theo- 
retical king pin inclination, car 
must be on a level surface, both 
transversely and fore and _ aft. 
It must be maintained at speci- 
fied alignment height while check- 
ing (par. 7-18b). 


With camber known to be within 
specified limits, theoretical king 
pin inclination should check with- 
in specified limits given in Fig- 
ure 7-34. 


If camber is incorrect beyond 
limits of adjustment and theo- 
retical king pin inclination is cor- 
rect, or nearly so, a bent steering 
knuckle is indicated. 


If camber and theoretical king pin 
inclination are both incorrect by 
approximately the same amounts, 
a bent upper or lower control 
arm is indicated. 


There is no adjustment for theo- 
retical king pin inclination as this 
factor depends upon the accuracy 
of the front suspension parts. Dis- 
torted parts should be replaced 
with new parts. The practice 
of heating and bending front sus- 
pension parts to correct errors 
is not recommended as this may 
produce soft spots in the metal 
in which fatigue and breakage may 


develop in service. 
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Figure 7-35—Lower Ball Joint Tools 
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GROUP 8 
STEERING GEAR AND LINKAGE 
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8-B Power Steering Gear and Pump .._ 8-10 8-D Mast Jacket and Tilt Steering 
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SECTION 8-A 
MANUAL STEERING GEAR 


CONTENTS OF SECTION 8-A 


Paragraph Subject Page Paragraph Subject Page 

8-1 Manual Steering Gear Specifications 8-1 8-5 Steering Wheel Removal and 

8-2 Description of Manual InStallation. os).06 caw ee we es ees 8-5 
NtGering “Gear sear ea Se Kw SS 8-2 8-6 Removal and Installation of 

8-3 Trouble Diagnosis—Manual Manual Steering Gear....... 8-5 
Steering Gear «a: «6 aa ee a 8-3 8-7 Disassembly, Inspection & Assembly 

8-4 Adjustment of Manual Steering of Manual Steering Gear and 
GOA je sa: a te el Ge we eh HE, rect 8-3 Steering Shaft Coupling ...... 8-6 


8-1 MANUAL STEERING GEAR 
SPECIFICATIONS 


a. Tightening Specifications 


Use a reliable torque wrench to tighten the parts listed to insure proper tightness without straining or 


distorting parts. These specifications are for clean and lightly lubricated threads only; dry or dirty 
threads produce increased friction which prevents accurate measurement of tightness. 


Thread Torque 
Part Location Size Ft. Lbs. 
Bolt & Nut Lower Coupling “Glam sex se-lac ds eh segs eevee WE RS re “Bn ce BS ee ee es A er i 5/ 16-15 20-35 
Bolt Gear Side Cover to Housing: 2.2.46 64:6 2 8 Ve SS A eae ea ww 3/8-16 25-40 
Bolt Gear-Housine to-FPrame” «6.42 .d-u-e pit gos wwe hae oe Bakes OE BS 7/16-14 60-75 
Nut IASheAGiusSter GOCK 45° dd ace Ae eh Bye et ae ee Bae we es eS els ie Se eee 7/16-20 18-27 
Nut Steering Wheel: to Steering Shatt’< a4: ies 8s! oo te. we Gen) et A, Hs GE 1/2-20 20-55 
Nut Pitman Arm: to “Pitman: Shatt: <2. ¢.s.ca ie Ye kee we ao ee? ee Bs ce ee Sh we 7/8-14 90-110 


b. Steering Gear Specifications 


Specifications 


Items 
Car SEY ee i cg eas Yet oe cae ah oR ge? En mn ee lh ee Ee See ee Ss Recirculating Ball Worm and Nut 
MAC Sah ee te eich me euch aaah Tata ast dhs Pa et od, eee dae OS Se ee Sa rae. 06 ae eel ee Se ede ee le Bee & Saginaw 
WALIO, GOAb OM ye. 5. rin hee. ue: ana oh ae ShcA bee Se. We RL, de Bs eh Be, ih, Sap Dea eh ee Se Ok Pe eh ae Ged kG 28.0 to 1 
Ratio; ‘Overall: (incliding: Linkage): 20/2 20g a A ean a RG, Se ae tar ese ake Saas Be Si I SE Be Re Ee 33 to 1 
urns: of Wheel. Et; to, Rtv (Gear Gonnected) » vz 6. 36a hoe eS. a a GR he See SL we Be le ee we SY 5 
PRIDVICALLOM: ogg. cx wer. ah Reds oe oo Ses ese A a ke Se ee A eS we Plug in Housing 
OU Capa LEY i Syne ie AAG Mike aay, a Harve, ie ge A, Mee Be gis ee Sete gs Se Pala ieel OR tae. Sek es eva oe ae ae iri ee vn os ee eye Wad RO TR Sa oe a LT Oz; 
SLGering WHEEL) Didimeven® 4.4.22. a6. <k Seite, ty Dae ee Ge he wae ae ee Re ee ee ee a Ge ee 16" 


Number and -Type-of Pitman: Shalt: Bearings: : 2 os:e. we) Se ee ei eines ae ee eR pe Re ek 2 Bushings 
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b. Steering Gear Specifications (Cont'd) 


Items Specifications 


Number and Type of Worm Shaft Bearings 
Worm and Nut Balls - No. and Diameter 


2 Ball Bearings 


Eile caihetas Se, ae ade Ra E> See Sep a Se ELE ie ee Sey he ee ee fa es Bees Wood 50, 9/32" 
Lash Adjusting Screw and Shim Clearance in Pitman Shaft .... 2... 2... ew www wee eee eee ne 0 to ioe 
Adjustments 
Worm Bearing Preload 
Torque: -at.Wornt or Steering Shatt <2. us 6: he Wes Eee Be ae ee et ee ek ee 2 to 7 in. lbs. 
Lbs. Pull at-Steering “Wheel: Rim 3. ses Bees ee eo ee cs So AS Se we we ee Ge SL 1/4 to 3/4 lb. 


Pitman Shaft 'Overcenter" 
Torque at Worm or Steering Shaft 
Lbs. Pull at Steering Wheel Rim 


4 to 8 in. lbs. Higher than Worm Bearing Preload 


Total "Overcenter'"' Pull Should Not Exceed 


8-2 DESCRIPTION OF 
MANUAL STEERING 
GEAR 


The steering gear is the recir- 
culating ball worm and nut type. 
The worm on lower end of the 
steering shaft and the ball nut 
which is mounted on the worm 
have mating spiral grooves in 
which steel balls circulate to pro- 
vide a low-friction drive between 
worm and nut. See Figure 8-1. 


Two sets of 25 balls are used, 
with each Set operating independ- 
ently of the other. The circuit 
through which each set of balls 
circulates includes the grooves 
in worm and ball nut and a ball 
return guide attached to outer 
surface of nut. 


When the wheel and steering shaft 
turn to the left the ball nut is 
moved downward by the balls 
which roll between the worm and 
nut. As the balls reach the outer 
surface of nut they enter the re- 
turn guides which direct them 
across and down into the ball nut, 
where they enter the circuit 
again, When a right turn is made, 
the ball nut moves upward and the 
balls circulate in the reverse di- 
rection. See Figure 8-1, 


Teeth on the ball nut engage teeth 
On a sector forged integral with 
the pitman shaft. The teeth on the 
ball nut are made so that a “‘high 
point’’ or tighter fit exists be- 
tween the ball nut and pitman shaft 
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Figure 8-1—Steering Gear Worm and Ball Nut 


sector teeth when front wheels 
are in the straight-ahead position. 
The teeth of sector are slightly 
tapered so that a proper lash may 
be obtained by moving the pitman 
shaft endways by means of a lash 
adjuster screw which extends 
through the gear housing side 
cover. The head of adjuster 
screw and a selectively fitted 
shim fit snugly into a T-slot in 
the end of the pitman shaft, so 
that the screw also controls end 
play of shaft. The screw is locked 
by an external lock nut. See Fig- 
ure 8-2, 


The pitman shaft is carried bya 
bushing in the steering gear hous- 
ing and a bushing in the housing 


BUSHINGS 


Figure 8-2—Steering Gear Pitman 
Shaft and Ball Nut 
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side cover. A Seal in the housing 
prevents leakage of lubricant at 
the lower end of the shaft. See 
Figure 8-2, 


The steering worm shaft is car- 
ried by two ball thrust bearings 
which bear against seats on the 
ends of the worm. The outer race 
of the upper worm bearing is 
pressed into the gear housing. 


The outer race of the lower worm 
bearing is pressed into the worm 
bearing adjuster which screws in- 
to the housing and is locked by a 
nut, 


This adjuster is turned to provide 
proper preloading of the upper 
and lower worm bearings, The 
steering gear housing is attached 
to the frame by three bolts. 


The upper steering shaft is a 
Separate shaft supported in the 
steering column jacket. Its upper 
end is supported by a bearing; 
its lower end by an adapter and 
ball bearing assembly. 


The upper steering shaft is con- 
nected to the steering worm shaft 
through a universal joint type 
coupling. This coupling allows 
slight variations in alignment be- 
tween the steering gear assembly 
and the steering column jacket 
assembly. 


8-3 TROUBLE DIAGNOSIS— 
MANUAL STEERING 
GEAR 


This paragraph covers improper 
steering actions which are most 
likely to be caused by the steering 
gear assembly. Improper steer- 
ing actions which are most likely 
to be caused by chassis suspen- 
sion members are covered in 
Group 7, 


a. Excessive Play or Loose- 
ness in Steering System 


1, Front wheel bearings loosely 
adjusted (Group 7). 


2. Worn upper ball joints 
(Group 7). 


3. Steering wheel loose on shaft, 
loose pitman arm, tie rods, 
steering linkage ball studs or 
steering arms, 


4, Excessive pitman shaft sector 
to ball nut lash (par. 8-4), 


9. Worm bearings loosely ad- 
justed (par. 8-4), 


b. Hard Steering—Excessive 
Effort Required at 
Steering Wheel 


1, Low or uneven tire pressure 
(par, 1-2) 


2. Insufficient or improper lub- 
ricant in steering gear or loss of 
lubricant in front suspension 
(par, 1-3) 


3. Excessive steering shaft cou- 
pling misalignment. 


4, Steering gear adjusted too 
tight, or idler arm binding on 
support (par. 8~21), 


0. Front wheel alignment incor- 
rect Group 7. 


6. Improper position of mast 
jacket to lower coupling (See 
Figure 8-71). 


c. Rattle or Chuckle in 
Steering Gear 


1. Insufficient or improper lub- 
ricant in steering gear (par. 1- 3) 


2. Excessive back lash between 
ball nut and pitman shaft sector 
in straight ahead position or 
worm thrust bearings adjusted too 
loose (par. 8-4), NOTE: On turns 
a slight rattle may occur, due to 
the increased lash between ball 
nut and sector as gear moves off 
the center or ‘‘high point’’ posi- 
tion. This is normal and lash 


must not be reduced to eliminate 


this slight rattle. 


3. Pitman arm loose on shaft, or 
steering gear loose at frame. 


4. Loose steering shaft bearings. 
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8-4 ADJUSTMENT OF 
MANUAL STEERING 
GEAR 


IMPORTANT: Never attempt to 
adjust the steering gear while it 
is connected to the intermediate 
rod, The steering gear must be 
free of all outside load in order 
to properly make any steering 
gear adjustment. 


NOTE: If an inch pound torque 
wrench is not available, a spring 
scale may be used to check ad- 
justment following specifications 
in paragraph 8-1, b. 


a. Adjustment of Steering 
Gear in Car 


There are two adjustments on the 
steering gear: worm bearing pre- 
load, and pitman shaft overcenter 
preload. 


1, Torque steering gear to frame 
bolts to 70 ft. lbs. Torque pitman 
arm nut to 100 ft. lbs. 


2. Remove pitman nut. Discon- 
nect pitman arm from pitman 
Shaft using Puller J-5504, See 
Figure 8-28, 


3. Turn steering wheel slowly 
from one extreme to the other. 
CAUTION: Never turn the wheel 
hard against the stopping point in 


the gear, as damage to the ball 


nut assembly may result, 


Steering wheel should turn freely 
and smoothly through entire 
range. Roughness indicates faulty 
internal parts, requiring disas- 
sembly of the steering gear. Hard 
pull or binding indicates an ex- 
cessively tight adjustment of worn 
bearings, or excessive misalign- 
ment of steering shaft coupling. 
Any excessive misalignment must 
be corrected before steering gear 
can be properly adjusted. 


4. Remove cap from steering 
wheel. See Figure 8-6. 
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5. Check Worm Bearing Preload, 
Turn steering wheel gently in one 
direction until it stops. This po- 
sitions gear away from ‘‘high 
point’’ load. 


6. Attach Torque Wrench J-5853 
to steering wheel retaining nut 
and check the torque required to 
turn the wheel steadily in the 
range where lash exists between 
ball nut and pitman shaft sector, 
See Figure 8-4, The torque re- 
quired to keep wheel turning 
should be between 2 and 7 inch 
pounds, Adjust worm bearing 
preload if necessary. 


7. Adjust Worm Bearing Preload., 
Loosen worm bearing adjuster 
lock nut using a drift, See Figure 
8-3. Turn bearing adjuster as 
required to bring pull between 
2 and 7 inch pounds. Tighten lock 
nut, then recheck preload, 


8, Torque side cover bolts to 30 
ft. lbs. 


9. Check Pitman Shaft Over- 
center Preload. Turn steering 
wheel from one extreme to the 
Other while counting the total 
turns, then turn wheel back 1/2 
the number of turns. This posi- 
tions steering gear on ‘‘high 
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Figure 8-3—Manual Steering - 
Gear Adjusters 
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Figure 8-4—Checking Adjustments 
in Car 


point’’ where a preload should 
exist between ball nut and pitman 
shaft teeth. 


10, Check the torque required to 
turn wheel through the ‘‘high 
point’’ range. Torque should be 


between 4 and 8 inch pounds high- 


er than worm bearing preload, 


Total ‘‘overcenter’’ pull should 
not exceed 13 inch pounds, 


11, Adjust Pitman Shaft Over- 
center Preload. Loosen locknut 
and turn pitman shaft lash ad- 
juster screw as required to bring 
torque between 4 and 8 inch 
pounds higher than worm bearing 
preload. After tightening locknut, 
rotate steering wheel back and 
forth through the ‘“‘high point’’ 
and through the entire range to 
check for tight spots. 


NOTE: If lash cannot be removed 


at ‘“‘high point’’, or if gear load 
varies greatly and feels rough, 
gear assembly should be removed 


for inspection of internal parts. 


12, When installing pitman arm 
On pitman shaft, torque nut to 
100 ft. lbs. 


b. Adjustment of Steering 
Gear on Bench 


1, Attach Torque Wrench J-5853 
to worm shaft and turn shaft to 
extreme right or left position. 
See Figure 8-5. 


2. Turn worm bearing adjuster 
to obtain a reading of 2 to 7 inch 
pounds with worm shaft turning 
Slowly. Worm bearing preload 
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Figure 8-5—Checking Adjustments 
on Bench 


adjustment must be made within 
1/2 turn of worm shaft from ex- 
treme position. 


3. Tighten worm bearing adjuster 
locknut and recheck reading. 


4, Turn worm shaft from one 
extreme to the other while count- 
ing turns, then turn back 1/2 the 
total number of turns, This 
places the steering gear on the 
‘‘overcenter’’ or ‘“‘high _ point’’ 
position. 


9. Loosen pitman shaft lash ad- 
juster locknut and turn lash ad- 
juster until a reading of 4 to 8 
inch pounds higher than worm 
bearing preload is obtained while 
rotating worm shaft through the 
‘“‘overcenter’’ range. Tighten lock 
nut and recheck reading. Total 
‘“overcenter’’ pull should not ex- 
ceed 13 inch pounds. 


c. Road Test after Adjustment 


Road test car for ease of steer- 
ing. If steering gear was adjusted 
to specified load limits and hard 
steering exists, the front suspen- 
sion members should be checked 
for lubrication and alignment and 
tire inflation pressures should be 
checked. When car is moving 
straight ahead, the steering wheel 
should be in the straight-ahead 
position, or not over 5/8" to 
either side of the straight-ahead 
position. If steering wheel is too 
far to either side, check wheel 
for proper position on steering 
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shaft (par. 8-5) and check tie rods 
for equal adjustment and toe-in 
(Group 7), It is important to have 
the steering gear in the no-lash 
‘“‘overcenter’’ range when car is 
moing straight forward. 


8-5 STEERING WHEEL 
REMOVAL AND 
INSTALLATION 


a. Removal of Steering Wheel 


1. Unplug horn ground wire con- 
nector at mast jacket to prevent 
horn from blowing. 


2. Remove actuator cap, actuator 
bar, springs and ground plate 
from steering wheel. See Figure 
8-6, 


3. Loosen steering wheel retain- 
ing nut several turns. Do not re- 
move nut, 


4, Attach Puller J-3274 to wheel 
hub and pull wheel up to nut. See 
Figure 8-7, If wheel hub is very 
tight on shaft, apply a moderate 
strain with puller then tap end of 
puller screw to break hub loose 
from shaft without distorting 
wheel hub. Remove puller, nut, 
and steering wheel. 


b. Installation of Steering 
Wheel 


1. Apply lubriplate to horn con- 
tact brush and ring. 


2. Install steering wheel with lo- 
cation marks on shaft and hub of 
wheel in line. See Figure 11-92, 


NOTE: Location marks for pro- 


per installation of steering wheel 
on steering shaft are provided to 


insure a straight-ahead position 
of the steering wheel when front 
wheels are in straight-ahead po- 
sition. See Figure 8-8, 


3. With wheel properly located 
on shaft, install Stake nut and 
tighten to 30 ft. lbs. in place, 


4. Install horn parts on steering 
wheel, 


9. Plug horn wires together at 
mast jacket. 


8-6 REMOVAL AND 
INSTALLATION OF 
MANUAL STEERING 
GEAR 


a. Removal of Steering 
Gear Assembly 


1. Remove steering shaft to gear 
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Figure 8-6—Steering Wheel Assembly 


MANUAL STEERING 8-5 


an 
. ' j j 
NUT MUST BE / C) 
LOOSENED 4A 


Figure 8-7—Removing Steering Wheel 


coupling clamp bolt and nut. Slide 
clamp off coupling, 


2, Jack up car and remove the 
pitman shaft nut and lock washer, 
then remove the pitman arm, 
using Puller J-5504, See Figure 
8-28. 


3. Loosen the three steering gear 
to frame bolts to complete re- 
moval of gear. 


b. Installation of Steering 
Gear Assembly 


1, Install the 
reversing the 


gear assembly by 
procedure for re- 
moval, Make sure that slot in 
coupling lines up with mark on 
worm shaft, See Figure 8-9, 


2. Torque the pitman arm nut to 
100 ft. lbs. and frame to gear 
bolts to 70 ft. lbs. 
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Figure 8-8—Steering Wheel and Shaft 
Alignment Marks 
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Figure 8-9—Manual Steering Gear Installation 


3. Position clamp on coupling and 
install bolt and nut. Torque to 35 
ft. lbs. 


8-7 DISASSEMBLY, IN- 
SPECTION, ASSEMBLY 
OF MANUAL 
STEERING GEAR AND 
STEERING SHAFT 
COUPLING 


a. Disassembly of Steering 
Gear 


It is not necessary to disassemble 
gear to replace worm shaft seal. 
Remove worm seal with awl being 
careful not to damage housing 
or shaft and install a new seal 
with Installer J-8564. See Figure 
8-12. 


1. Mount steering gear assembly 


in a vise. 


If only pitman shaft seal is going 


to be replaced do not disassemble 
pitman shaft and side cover, but 
remove and install as an 
assembly. 


2. Rotate worm shaft to center of 
travel. 


3. Remove pitman shaft adjusting 
screw locknut. Remove three side 
cover bolts. 


4. Remove side cover by turning 
lash adjuster clockwise through 
cover. Slip lash adjuster with 
shim from slot end of pitman 
shaft. Remove and discard side 
cover gasket. 


0. Remove pitman shaft from 
housing by lightly tapping on 
spline end with a soft mallet. Pry 
pitman shaft seal out of housing 
with a screwdriver. Discard seal. 


6. Loosen worm bearing adjuster 
locknut with a punch and remove 


worm bearing adjuster and 
locknut. 


7. Remove worm shaft and ball 
nut assembly and upper worm 
bearing from housing. 


8. Remove lower worm bearing 
from adjuster by prying retainer 
out with a screwdriver. 


9. Remove ball return guide 
Clamp and guides from ball nut. 
Turn ball nut over and rotate 
worm shaft back and forth until 
all balls (50) drop out into a clean 
cloth. Remove ball nut from worm 
shaft. 


10. Pry worm shaft seal from 
housing with screwdriver. Dis- 
card seal. 


b. Inspection of Steering Gear 


1. Wash all parts in clean sol- 
vent and wipe dry with a clean 
lint free cloth. 
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Figure 8-10—Manual Steering Gear - Exploded 


and install new cup using Instal- 
ler J-8811 with Driver Handle 
J-8092. 


2. Inspect -worm bearings and 
cups for damage or excessive 
wear. Replace bearings if nec- 
essary. The lower worm bearing 
cup is not replaced separately, 
but is serviced with the worm 
bearing adjuster. If upper worm 
bearing cup is defective, drive 
cup out of housing with a punch 


3. Check fit of the pitman shaft 
in the bushing in side cover. If 
bushing is worn, side cover must 
be replaced as bushing is not 
serviced separately. 
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4. Inspect the worm and nut balls 
and the grooves of worm and nut 
for damage or excessive wear. 
Replace parts as necessary. 


2». Inspect teeth of ball nut and 
pitman shaft for pitting or scor- 
ing which would require replace- 
ment of nut or pitman_ shaft. 
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Inspect pitman shaft bushing for 
excessive wear or scoring. If 
necessary, remove pitman shaft 
bushing and install a new bushing 
with Remover and Replacer 
J-8810 and Driver Handle J-8092. 


6. Check pitman shaft surface for 
wear or scoring, then check fit of 
pitman shaft lash adjuster and 
shim in the slot in end of pitman 
shaft by inserting feeler gauge 
between the head of screw and 
bottom of slot. Adjuster must be 
free to turn and end play should 
not exceed .002"'. If end play ex- 
ceeds .002" install proper shim. 
The shims are available in four 
different thicknesses .063", .065", 
.067'"' and .069". 


7. Check ball guides for damage 
and replace if necessay. 


c. Assembly of Steering Gear 


NOTE: Lubricate all seals, bush- 
ings, bearings and gears with 


multi-purpose gear lubricant just 
before assembling. 


1. Position ball nut over worm 
shaft so that deep side of teeth 
will be toward side cover when 
installed in gear housing. Install 
19 balls in each circuit (rock 
worm shaft slightly to aid in in- 
stalling balls). Place 6 balls in 
each return guide, using grease 
to hold balls in place. Install 
return guides, clamp and screws. 
Rotate worm through its complete 
travel several times to insure 
balls are installed correctly and 
rotate freely. 


2. Place upper bearing on worm 
shaft and slide worm shaft as- 
sembly into housing. 


3. Place lower bearing in worm 
bearing adjuster and install bear- 
ing retainer with Installer J-8564. 
Install adjuster assembly with 


locknut in housing. Tighten ad- 
juster only enough to hold worm 
bearings in place. Final adjust- 
ment will be made later. 


4. Turn worm shaft until center 
groove in ball nut lines up with 
center of pitman shaft bushing. 
Install pitman shaft and lash ad- 
juster with shim so that center 
tooth meshes with center groove 
in ball nut. 


0. Place new gasket on side cov- 
er. Install side cover with gasket 
on lash adjuster by turning ad- 
juster counterclockwise. 


6. Install three side cover bolts 
and lock washers. Torque to 30 
foot pounds. 


7. Turn lash adjuster so that 
teeth on shaft and ball nut engage 
but do not bind. Install lash ad- 
juster lock nut loosely. Final ad- 
justment will be made later. 


8. To protect pitman shaft seal 
from damage, cover shaft splines 
with masking tape. Slide new seal 
into place and seat against shoul- 
der in housing using Installer 
J-8569. See Figure 8-11. 


9. Install new worm shaft seal 
using Installer J-8564. See Fig- 
ure 8-12. Drive seal flush with 
surface of housing. 


10. Fill steering gear with multi- 
purpose gear lubricant. Gear is 
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Figure 8-11—Installing Pitman 
Shaft Seal 
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now ready for final adjustment on 
bench is described in paragraph 
8-4, 


d. Disassembly of Steering 
Shaft Coupling 


1. Remove steering gear (par. 
8-6). 


2. Remove coupling seal retain- 
er. See Figure 8-13. 


3. Mark steering shaft in line 
with slot in coupling clamp area 
and slide coupling housing off 
shaft, being careful not to allow 
parts to fall out on floor. 


4. Remove the anti-click spring 
and the two pivot bearings. 


5. Remove washer from shaft. 


6. Remove seal if it is going to 
be replaced. 


e. Assembly of Steering 
Shaft Coupling 


1. Lubricate the coupling parts 
and pack the coupling housing with 
aluminum soap type chassis lub- 
ricant. 


2. Install seal and washer on 


shaft. 


3. Install the pivot bearings and 
the anti-click spring on shaft pin 


Figure 8-12—Installing Worm 
Shaft Seal 
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Figure 8-13—Manual Steering Shaft Coupling Assembly 
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so that the two machined surfaces 
of the bearings will be against 
Side of coupling housing. 


4. Install coupling housing on the 
steering shaft with the slot of 
coupling clamp surface aligned 
with mark on shaft. 


0. Insert the seal into coupling 
housing and install retainer ring. 


6. Install steering gear (par. 
8-6). 
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8-8 POWER STEERING 
GEAR AND PUMP 
SPECIFICATIONS 


a. Tightening Specifications 


Use a reliable torque wrench to tighten the parts listed to insure proper tightness without straining or 


distorting parts. 


These specifications are for clean and lightly lubricated threads only; dry or dirty 


threads produce increased friction which prevents accurate measurement of tightness. 


NOTE: 

Port Location 

Bolt Lower Coupling Flange Pinch 

Bolt Gear Side Cover to Housing 

Stud Pump Reservoir to Housing 

Bolt Gear Housing to Frame 

Union Pump Pressure Outlet 

Nut Steering Wheel to Steering Shaft 

Nut Pitman Arm to Pitman Shaft........ 
Nut Pulley to Pump Shaft 

Nut Rear Mounting Bracket to Pump...... 
Nut Lash Adjuster Lock 

Plug Rack Piston Nut End 


Ratio, Gear Only 
Ratio, Overall (Including Linkage) 
Steering Wheel Diameter 


Effort Necessary at Wheel Rim for Initial Hydraulic Assist 
Effort Necessary at Wheel Rim for Full Hydraulic Assist 
Turns of Steering Wheel, Left to Right (Gear Connected) 
Steering System Oil ...... + 


See Figures 8-29 and 8-30 for pump mounting bolts and nuts. 


Thread Torque 

Size Ft. Lbs. 

aati: Aa: ies vet ei, igs Ge dele may, ee eae oe ae 3/8-24 20-35 

i sG> oak Res Sia nee rate Gals altray? neve sak Re 6) Poet Cael Bee Tee ew 3/8-16 25-35 

ewes fs eh aby i I es Ge se ete ek ie, Se ee 3/8-16 25-35 

a ee ae ee eee ee ee ee eee ee ae ae 7/16-14 60-75 

df Sb ad cige Yen sak ae Suprins hs et ee de serait: Geaey Se 5/8-18 25-35 

eat SE tie ass opis «Gh ad wtb Niece: a Zoe ign. igs, Se) ces Seay cat, Se 1/2-20 20-35 
ee ae ee ee ee ae ee ee ee ee ee 7/8-14 90-110 

i Phar atte ek nb een Ss Be S27 Bose Wh Ue, w Me 1/2-20 40-45 

a ARS cat coe Gi Seay ale ta me es. ee Se $s See cee A Re 3/8-16 25-35 

Seta Be was elas Ob. We AE Se RRS A Ray Oe 7/16-20 20-30 

ee ee ee ee ee eee ee ee ae 1 5/16-16 35-65 


Specifications 
OS ee Bie Be ee ee Recirculating Ball Nut and Worm 
Saginaw 
ee ae a ee eee ek ae er ee ee a ee ee 17.5 to 1 
dhe Sele th a as ae we he Bi Ses De thd. Se ae Be a ea Re ea 20.5 to 1 
Ce a ee ee eee a Aig feoey eC Nel Se A ee ete ee ae, SEEM 


i Seo a Nal Ags Wh Bg? Sa ee a a ab, Sars cig oe Ses Seca Approx. 1 lb. 
Approx. 3 1/4 lbs. 
ds USS ah ek Be ware WE Mas GC we wet hee tas 1D: Soe dak Se cig cw, ances la ag 3 1/2 
Hydraulic Steering Oil or Automatic Transmission Oil 
1 1/4 qts. 
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b. Steering Gear Specifications 
(Cont’d.) 


Items Specirications 


Worm and Rack—Piston Nut Balls—No. and Diameter 11 Black, 11 Plain, 6 Sizes Plain 


From .28117 (Code 6) to .28157 (Code 11) by .00008th 


Adjustments 
Thrust Bearing Preload (Including Valve Assembly Drag) 
Torque at Stub or Steering Shaft 
Lbs. Pull at Steering Wheel Rim 
Worm and Rack Ball Preload 
Torque at Stub or Steering Shaft 
Lbs. Pull at Steering Wheel Rim 
Pitman Shaft ''Over Center" 
Torque at stub or Steering Shaft 


1 to 11 in. lbs. 
do tee SB Pe tai GN Mae, sas ler at as a beak ah Bs Ga ey Sah Hee a ae ws Gl gh ae ee Se wee 1/4 to 1 1/2 Ib. 
1 to 5 in. lbs. Higher than Thrust Bearing Preload 
1/8 to 5/8 lb. Higher than Thrust Bearing Preload 


4 to 8 in. lbs. Higher than Worm and Rack Ball Preload 


Lbs. Pull at Steering Wheel Rim 


c. Pump Specifications 


Pump Capacity. Gal./Min. @ 485 RPM (Engine) x 700 psi 


Relief Valve Opening Pressure, psi 


Drive Belt Adjustment 


8-9 DESCRIPTION OF 
POWER STEERING 
GEAR AND PUMP 


The rotary valve power steering 
system is standard equipment on 
the 4700 and 4800 Series and is 
offered as optional equipment on 
the 4400 and 4600 Series. 


The rotary valve power steering 
gear gives precise, positive 
steering with very little driver 
effort. Initial hydraulic assist is 
obtained with approximately .3 
degrees of steering wheel rotation 
and one pound of effort at the 
steering wheel rim. Full hy- 
draulic assist is obtained with 
approximately 4 degrees of wheel 
rotation and 3-1/4 pounds of ef- 
fort at the wheel rim. 


The hydraulic pump is used to 
supply oil under pressure to 
Operate the steering gear. The 
housing of the pump is enclosed 
in a reservoir which minimizes 
the possibilities of external leak- 
age. A twist-off cap is used on 
the reservoir to simplify checking 
the oil level. 


With the engine running, steering 
is manual under conditions which 


1/2 to 1 lb. 


Pump Test Pressure, Min. psi. @ 485 RPM (Engine) and 170° F. Oil Temperature bas ek iets Be 


require an effort of less than one 
pound at the steering wheel rim. 
When a greater effort is required, 
the power mechanism operates to 
assist in turning the front wheels. 
The effort then required of the 
Steering wheel rim is limited toa 
maximum of approximately 3-1/4 
pounds for normal steering and 
parking conditions, 


When the engine is not running or 
if any part of the power mecha- 
nism is inoperative the steering 
gear will operate manually giving 
the driver full control of the car. 


The driver’s effort on the steer- 
ing wheel is always proportioned 
to the force necessary to turn the 
front wheels. When the effort on 
the wheel drops to less than one 
pound, power assistance ceases. 
When the steering wheel is re- 
leased to recover from a turn, 
the front wheels return to the 
Sstraight-ahead position in the 
normal manner without assistance 
or interference from the power 
mechanism, Through this con- 
ventional steering action the 
driver always has the ‘‘feel’’ of 
steering. 


Higher than Worm and Rack Ba!! Preload 


1.75 Minimum 

1100 to 1200 
1000 Minimum 
See Fig. 2-39 


a. Power Steering Gear 
Assembly 


The power steering gear as- 
sembly is the recirculating ball 
type, having a ratio of 17.5 to 1, 


The upper end of the pitman shaft 
has a gear sector meshing with a 
rack-piston nut, The one-piece 
rack-piston nut serves as a nut 
for the recirculating balls and as 
a power piston to which the oil 
under pressure is applied, The 
rack-piston nut has a Teflon pis- 
ton ring with a back-up ‘‘O”’ ring 
under it located on its lower out- 
side diameter which serves as a 
seal between the rack-piston nut 
and its cylinder gear housing. A 
snap ring serves as a Stop for the 
piston at the upper end and the 
housing end plug serves as a stop 
at the lower end. See Figure 8-14. 


A worm shaft turns in the rack- 
piston nut using the selectively 
fitted steel balls as a rolling 
thread, The ball groove is 
Shallower in the center of the 
worm so that when the proper 
size balls are used, there is a 
Slight worm to rack-piston nut 
preload in the straight-ahead 
position. 
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Worm shaft radial loads are 
transmitted to the gear housing 
through the rack-piston nut. Worm 
end thrust is caused by the 
tendency of the worm to thread 
itself into or out of the rack- 
piston nut as the steering wheel is 
turned right or left. This end 
thrust is absorbed entirely by the 
upper and lower thrust bearings. 
The upper thrust bearing is lo- 
cated between the valve body and 
adjuster plug and the lower thrust 
bearing is located between the 
housing and upper end of worm. 


The upper steering shaft is a 
Separate shaft supported in- the 
steering column jacket. Its upper 


<f| 


VALVE BODY 
WORM 


- 


: 
: 
as 


LOWER 
THRUST 


Figure 8-14—Power Steering Gear 


end is supported by a bearing and 
its lower end by an adapter and 
ball bearing assembly. 


The steering shaft is connected to 
the power steering gear through a 
flexible coupling which is riveted 
to the steering shaft flange. This 
flexible coupling helps absorb 
minor shocks and _ vibrations, 
dampens out hydraulic noises and 
gear assembly and the steering 
column jacket assembly. 


The power steering gear identifi- 
cation number is stamped on the 
gear housing side cover. The 
first 3 digits show the day of the 
year (1 through 365) the gear was 


BEARING 
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ADJUSTER 
PLUG 


UPPER 
THRUST 
BEARING 


SNAP RING 


tested, The last digit shows the 
year (3 for 1963, etc.) 


b. Rotary Valve Assembly 


The rotary valve assembly con- 
trols the flow of ‘oil from the 
pump to the proper side of the 
rack-piston nut when power as- 
sistance is required and cuts off 
this flow when power assistance 
is not required. 


The rotary valve assembly is lo- 
cated in the upper section of the 
gear housing and consists of a 
stub shaft, a torsion bar, a valve 
body, a valve spool and a valve 
body cap. See Figure 8-15. The 
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Figure 8-15—Rotary Valve Assembly 


stub shaft is attached to the up- 
per steering shaft through the 
flange assembly. The lower flange 
is splined to the stub shaft and is 
retained by a pinch bolt. The 
torsion bar is located in the 
center of the stub shaft. The 
valve spool is an open center 
valve and is positioned on the 
lower end of the stub shaft. The 
valve body encloses the valve 
spool. The valve body cap is lo- 
cated at the lower end of the valve 
body. 


The valve body has two large oil 
grooves around its outside dia- 
meter. Each groove has four 
holes drilled into the inside dia- 
meter of the valve body. The low- 
er groove is lined up with the 
pressure port in the gear housing. 
The upper groove is lined up with 
a drilled passage in the housing 
which directs oil to the right turn 
chamber in the housing, located at 
the lower end of the rack-piston 
nut. Three valve body Teflon 
rings provide leakproof seals for 
the oil grooves on the valve body. 
The inside diameter of the valve 
body has eight slots machined in 


it, four are connected to the pres- 
sure groove by the four drilled 
holes. See Figure 8-16, The 
other four slots, which are wider, 
are connected to the return port 
in the housing through the valve 
spool. Near the center of the 
valve body are four other drilled 
holes which are used to direct oil 
to a passage in the housing that 
opens to the left turn chamber. 
This chamber is located at the 
upper end of the rack-piston nut. 


The valve spool which fits inside 
the valve body may have an out- 
side diameter as low as only 


PRESSURE SLOT (4) 
RIGHT TURN 
HOLE (4) 


LEFT TURN HOLE (4) 


RETURN 
HOLE (4) 


RETURN 


Figure 8-16—Upper End View of 
Rotary Valve - Left Turn 
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.0004 in. smaller than the inside 
diameter of the valve body. This 
close fit allows very little, if any, 
oil flow between the two surfaces. 
The valve spool has four holes 
drilled near the upper end of it 
which are in line with the four re- 
turn-slots in the valve body. These 
holes allow oil to flow from the 
return slots in the valve body to 
the center of the spool and on to 
return port in the housing. The 
outside diameter of the spool has 
eight slots machined on it, four 
are for opening the right turn 
holes in the valve body to the 
pressure slots or to the return 
slots in the valve body, The other 
four slots on the spool serve the 
Same function for the left turn 
holes in the valve body. 


Basically the rotary valve as- 
sembly is divided into two sepa- 
rate assemblies which are fasten- 
ed together by the torsion bar. To 
completely understand how the 
rotary valve functions, it must be 
known what parts are firmly at- 
tached together. Starting with the 
stub shaft which is fastened to the 
steering wheel through the upper 
steering shaft, the first assembly 
consists of the stub shaft, valve 
spool and upper end of the torsion 
bar. A pin on the outside diameter 
of the stub shaft retains the valve 
spool to it and a pin at the upper 
end of the stub shaft attaches the 
upper end of the torsion bar and 
shaft together. See Figure 8-17. 


The other assembly which is con- 
nected to the front wheels of the 
car through linkage, pitman shaft 
and rack-piston nut, consists of 
the worm, valve body, valve body 
cap and lower end of the torsion 
bar. 


The worm is attached to the valve 
body by a pin located at the upper 
end of the worm, A pin on the in- 
side diameter of the valve body 
fastens the valve body cap to the 
valve body. To complete this as- 
sembly, a pin attaches the valve 
body cap to the lower end of the 
torsion bar. 
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When there is resistance to turn- 
ing between the roadbed and the 
wheels of the car, the parts at- 
tached to the worm will also re- 
sist turning. Thus, when the 
steering wheel is turned by the 
driver, the torsion bar will de- 
flect and allow the stub shaft and 
valve spool to rotate with the 
steering wheel, When this occurs, 
the relationship between the valve 
spool and valve body is changed 
and oil flow is directed by the 
Slots on the valve spool through 
the holes in the valve body to the 
proper side of the rack-piston nut 
to assist the driver. The torsion 
bar deflection is limited to a pre- 
determined amount. The upper 
end of the worm has two tangs 
which fit through slots in the valve 
body cap and into two slots in the 
end of the stub shaft. In case of 
a power mechanism failure, the 
stub shaft will contact the tangs 
of the worm and steering will be 
manual. 


c. Oil Pump and Hoses 


The oil pump, which is mounted 
on the engine in position to be 
driven by a belt from the crank- 
shaft balancer, converts some en- 
gine power into oil pressure 
which is used against the rack- 
piston nut to rotate the pitman 
shaft. 


The pump reservoir encloses the 
pump housing and provides a re- 
Serve supply of oil to assure 
complete filling of the hydraulic 
system. See Figure 8-18, The 
reservoir cap is vented which 
permits escape of any air that 
may be introduced into the system 
during assembly of the various 
units and maintains atmospheric 
pressure in the reservoir, 


The pump housing encloses the 
flow control valve and the rotor 
assembly. The flow control valve 
and spring are retained in pump 
housing by the pressure union. 
See Figure 8-19. This allows 
servicing the flow control valve 
without removing pump from the 
engine. Inside the flow control 
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Figure 8-17—Attaching Pins for Valve Parts 


valve is the pressure relief valve, 
Also in the end of the flow control 
valve is a filter screen which 
filters the oil that enters this 
valve. The pressure union which 
is the pump outlet, contains the 
pump exit hole and an orifice. 


The rotor assembly consists of a 
drive shaft, a thrust plate, a rotor 
with ten vanes, a pump ring anda 
pressure plate. Oil enters the 
rotor section of the housing 
through a reservoir hole in hous- 
ing which is open to the surround- 
ing reservoir, 


The rotor is loosely splined to the 
end of the drive shaft, is located 
adjacent to the face of the thrust 
plate and is enclosed by the pump 
ring. The rotor has a pressed-in 
sleeve which fits through the 
thrust plate and keeps the rotor in 
alignment. The rotor vanes slide 
radially outward to contact the 
hardened and ground inside cam 


surface of the ring. See Figure 
8-20. 


As the shaft and rotor rotate, 
centrifugal force and fluid pres- 
sure against the inner ends cause 
the vanes to follow the cam con- 
tour of the ring. The cam surface 
is so shaped that two opposite 
pumping chambers are formed 
which cause a complete pumping 
cycle to occur every 180 degrees 
of rotation of the rotor. The pump 
ring has two crossover passages 
drilled in it which transfers oil 
from the thrust plate into a dis- 
charge cavity located at the rear 
of the pressure plate. 


When the engine is started, each 
pumping chamber picks up oil 
from two openings, one between 
the pressure plate and ring andthe 
other between the thrust plate and 
ring. See Figure 8-18. The oil is 
then propelled by the decreasing 
pockets in each pumping chamber 
into the discharge cavity through 
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Figure 8-18—Oil Flow in Pump 


Figure 8-19—Flow Control 
Valve Installation 
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Figure 8-20—Pump Ring and Rotor 


an opening in the pressure plate 
and an opening in the thrust plate 
which is connected to the cross- 
over passage in the ring. The oil 
flows from the discharge cavity 
into a passage which is open tothe 
rear of the flow control valve and 
to the exit hole in one end of the 
pressure union, A certain quantity 
of oil flows through the outlet end 
of pressure union and on to the 
steering gear rotary valve as- 
sembly. Some oil flows through 
the orifice in the pressure union 
and into a passage in pump hous- 
ing which directs oil into the 
Spring chamber located in front 
of the flow control valve. Pres- 
sure in the discharge cavity is 
always greater than the pressure 
of the oil that has passed through 
the exit hole in the pressure 
union, 


The flow control valve regulates 
the opening of a by-pass passage 
through which oil may be returned 
back to the suction and reservoir 
section of the pump. 
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When the pump is running without 
demand for steering pressure, 
pressure in the discharge cavity 
is great enough to push the flow 
control valve open against a 
Spring load of approximately ten 
pounds. See Figure 8-21. The 
pressure in the spring chamber 
tends to close the valve but, since 
pressure in the discharge cavity 
is always greater than in the 
spring chamber, the valve is not 
closed. The movement of the 
valve is controlled by the spring 
tension and the difference in 
pressure on the front and rear 
Side of the valve. 


When power steering is demanded 
and the steering gear rotary valve 
restricts free circulation of oil 
as described later (par. 8-10). the 
pump pressure builds up rapidly. 
As the pressure increases inthe 
discharge cavity it also increases 
in the spring chamber and in turn 
additional pressure is required to 
move the flow control valve to 
Open the by-pass passage. The 
maximum amount of build-up of 
pressure by the pump depends on 
the amount of restriction through 
the gear which is controlled by 
the rotary valve. When power as- 
Sistance is no longer required, the 
restriction through the gear is re- 
duced to a predetermined mini- 
mum, With a small amount of re- 
striction through the gear, the 


— 
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Figure 8-21—Flow Control 
Valve Operation 
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pressure in the spring chamber 
drops to a minimum value. Thus, 
the pressure in the discharge 
cavity also is reduced as this 
pressure is governed by _ the 
spring tension and the oil pres- 
sure present in the spring 
chamber of the pump. 


If pump output pressure reaches 
1100 to 1200 psi, the increased 
pressure in the spring chamber 
forces a pressure relief valve 
open and oil escapes from the 
spring chamber into the by-pass 
hole around the pressure relief 
valve ball. See Figure 8-21. 


As oil pressure is relieved in the 
spring chamber, the high pressure 
in the pump discharge Cavity 
overcomes the spring load to open 
the flow control valve. Because 
outlet pressure has to pass 
through an orifice to get into the 
spring chamber, the pressure in 


mainaltoh® 


the spring chamber drops below 
outlet pressure for a fraction of a 
second. This allows the flow con- 
trol valve to be open enough to 
lower line pressure to a safe level 
immediately. Oil is then pumped 
into the by-pass passage until the 
line pressure Opposing the pump 
drops below the relief valve set- 
ting, permitting this valve to 
close. The flow control valve then 
resumes normal operation. 


The flow control valve starts to 
open at 300-400 RPM of pump and 
is functioning when the pump is 
running 465 RPM (400 RPM of en- 
gine). The minimum flow a new 
pump must produce is 1.75 gal. 
per minute at 465 pump RPM 
against a pressure of 700 psi. The 
flow plunger permits a maximum 
flow of 2.3 gal. per minute at 
1500 RPM against a pressure of 
00 psi. The pressure relief valve 
is set for 1100 to 1200 psi. 
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The power steering pump identifi- 
cation number is stamped on the 
left side of the reservoir below 
filler neck. The first 3 digits 
show the day of the year (1 
through 365) the pump was tested. 
Next is a letter for manufacturer 
identification (S for Saginaw). 
The last digit shows the year (3 
for 1963, etc.). 


A pressure hose connects the 
pressure union in the pump to the 
rotary valve in the steering gear 
housing and a return hose con- 
nects the rotary valve to the pump 
reservoir. 


8-10 OPERATION OF 
POWER STEERING 
GEAR 

a. Neutral or Straight-Ahead 


Figure 8-22 shows the rotary 
valve in the neutral or straight- 
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Figure 8-22~—Oil Flow—Straight-Ahead 
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ahead position. Oil flows from 
the pump into the pressure port 
of the gear, through the open cen- 
ter valve spool and back to the 
pump reservoir through the re- 
turn port. The slots on the valve 
spool are so positioned in the 
valve body that the oil entering 
through the pressure port is di- 
rected to the return slots in the 
valve body, then through the cen- 
ter of the spool which is open to 
the return port. There is no flow 
to either side of the rack-piston 
nut, but each side is full of oil at 
all times. In the straight-ahead 
position the pressure on both 
sides is equal. The oil acts asa 
cushion that absorbs road shocks 
so they are not transferred to the 
steering wheel, thus giving safer 
and more effortless driving. In 
addition, this oil lubricates all 
the internal components of the 
gear, 


All passages in the gear are open 
in the straight-ahead position and 
the valve remains in this position 
at all times except when effort 
applied to the steering wheel is 
more than one pound. The rotary 
valve’s open center position de- 
Sign reduces pump losses to a 
Minimum by allowing a minimum 
of restriction to oil flow in the 
Straight-ahead position. 


b. Right Turn 


Figure 8-23 illustrates the opera- 
tion of the gear when the steering 
wheel is turned to the right. Due 
to the resistance to turning be- 
tween the front wheels and the 
roadbed, the torsion bar is de- 
flected, changing the relationship 
between the slots in the valve 
spool and the slots in the valve 
body. The right turn slots on the 
valve spool are closed off from 
the return slots in the valve body 
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Figure 8-23—Oil Flow—Right Turn 


PRESSURE 


and are opened more to the pres- 
sure slots. The left turn slots of 
the spool are closed off from the 
pressure slots and opened more 
to the return slots. This causes 
oil to flow into the right turn 
Chamber of the housing and force 
the rack-piston nut upward. As 
the rack-piston nut moves up- 
ward, it applies turning effort to 
the pitman shaft. 


The oil in the left turn chamber 
in the housing is simultaneously 
forced out through the valve and 
back to the pump reservoir. The 
higher the resistance to turning 
between the roadbed and the car 
wheels, the more the position of 
the valve spool is changed in re- 
lationship to the valve body and 
the higher the oil pressure on the 
lower end of the rack-piston nut. 
Since the amount of hydraulic 
pressure directed to the right 
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turn chamber is dependent upon 
the resistance to turning, the 
driver is assured of the proper 
amount of smooth hydraulic as- 
sistance at al] times. 


The instant the driver stops ap- 
plying steering effort to the 
steering wheel, the valve spool 
is moved back into its straight- 
ahead position in the valve body 
by the torsion bar. 


When this happens, the oil pres- 
sure is again equal on both sides 
of the rack-piston nut and the 
steering geometry of the car 
causes the wheels to return to the 
straight-ahead position. 


c. Left Turn 


Figure 8-24 illustrates the opera- 
tion of the gear when the steering 
wheel is turned to the left. The 
resistance to turning of the front 
wheels causes the torsion bar to 


deflect, changing the relationship 
between the valve spool slots and 
the valve body slots. The slots 
are reversed from the right turn 
position and change the flow of 
oil into the left turn chamber in 
the housing, moving the rack- 
piston nut downward. Thus, turn- 
ing effort is applied to the pitman 
shaft. The oil in the right turn 
chamber is forced through the 
valve back to the reservoir. When 
the driver stops applying steering 
effort, the valve spool returns to 
its straight-ahead position. 


d. Check Valve Poppet 


The check valve is located in the 
pressure port of the housing un- 
der the connector. The valve con- 
Sists of a poppet and a spring and 
its purpose is to reduce the pos- 
sibility of steering wheel ‘‘kick- 
back’’. If when making a turn, the 
front tire hits a bump which 


PRESSURE 


{~~ 
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Figure 8-24—Oil Flow—Left Turn 
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forces it in a direction opposite 
the turn, the impact will be car- 
ried up to the rack-piston nut by 
the pitman shaft. If the force is 
great enough, the rack-piston nut 
will tend to move against the ap- 
plied oil pressure and force oil 
back through the valve assembly 
and out through the pressure port 
where the poppet valve is now 
located. If the rack- piston moved 
in the opposite direction, the 
steering wheel would resist mo- 
mentarily or would ‘‘kick-back’’. 
The poppet valve is designed to 
prevent the above action from 
occurring by trapping the oil in- 
side the gear. 


e. Steering Effort 


During normal driving, the steer- 
ing wheel effort will range from 1 
to 2-1/4 pounds. The parking ef- 
fort ranges from 2 to 3-1/4 
pounds, depending upon the road 


RETURN 


VALVE SPOOL 


VALVE BODY 
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conditions. Full hydraulic assist 
is obtained with approximately 
3-1/4 pounds of effort at steering 
wheel rim. The more the turning 
resistance, the greater the pres- 
sure in the right or left turn 
chamber and the more effort the 


driver must apply to the steering 
wheel to turn the car. This pro- 
portional effort gives the driver 
the ‘‘feel of the road’’ at all 
times. 


During normal driving conditions, 


POWER STEERING 8-19 


the hydraulic oil pressure in the 
turn chambers should not exceed 
125 psi. Pressure for cornering 
Should not exceed 400 psi and 
parking pressure may range up 
to 1100-1200 psi depending upon 
the road surface. 


8-11 TROUBLE DIAGNOSIS—POWER STEERING GEAR AND PUMP 


NOTE: 


This paragraph covers only those causes of trouble which may be due to the hydraulic power 


mechanism, Causes which are due to the steering linkage and front suspension are the same as de- 


scribed for standard steerin ear in paragraph 8-3, 


COMPLAINT AND CAUSE 


HARD STEERING WHILE DRIVING 


Lower coupling flange rubbing against ad- 
juster plug. 


Steering adjustment tight. 


Insufficient pressure build-up in gear power 
cylinder due to leak or faulty valve. 


Incorrect installation or operation of the 
gear check valve poppet. 


CORRECTION 


Loosen pinch bolt and assemble properly. 
There should be 1/16" clearance between 
plug and flange, 


Check adjustment by disconnecting pitman 
arm from gear. 


Replace defective parts. 


Check operation of valve, paragraph 8-16, 
subparagraph C, Step 6. 


Loosen pinch bolt and assembly properly. 
Adjust in car to specification. 


Remove gear and replace balls as required, 


Remove and clean valve. Replace rotary 
valve assembly if necessary. 


Locate source of air leak and correct. 


b. POOR RETURN OF STEERING GEAR TO CENTER 
1. Lower coupling flange rubbing against ad- 1. 
juster plug. 
2. Tighten pitman sector to rack-piston nut 2. 
adjustment. 
3. Rack-piston nut to worm preload too tight. 3. 
4. Thrust bearing adjustment incorrect, 4. Adjust to specification. 
2. Sticky valve spool. o. 
c. PUMP INOPERATIVE OR POOR OR NO ASSIST 
NOTE: Refer to subparagraph i, Step 4, to determine if pump is at fault. 
1, Loose drive belt. 1. Tighten belt. 
2. Low oil level. 2. Fill reservoir. 
3. Air in the oil. 3. 
4. Defective hoses. 4, Replace hose. 
5. Flow control valve stuck open. 5. Remove burrs or dirt. 
6. Loose screw in end of flow control valve. 6. Tighten. 
7. Pressure plate not flat against ring. ce 


Properly seat pressure plate against ring. 
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8-11 TROUBLE DIAGNOSIS—POWER STEERING GEAR AND PUMP (Cont'd) 


C. 


8, 
9, 


10. 
11. 
12, 
13. 


14. 


. MOMENTARY INCREASE IN EFFORT WHEN 


COMPLAINT AND CAUSE 


CORRECTION | 


PUMP INOPERATIVE OR POOR OR NO ASSIST (Cont’d) 


Extreme wear of pump ring. 


Scored pressure plate, thrust and/or rotor. 


Vanes not installed properly. 

Vanes Sticking in rotor slots. 

Faulty flow control valve assembly. 

‘‘Q’’ ring improperly installed on pres- 
sure union. 


End plate 
damaged. 


improperly installed or seal 


THE LEFT 


. Air in system, 


Low oil level in pump. 


. High internal leakage. 


e. 


EXTERNAL OIL LEAKS 


8, 
9. 


10, 
11. 
12. 
13. 


Replace part. 


Lap away light scoring. Replace heavily 
scored parts. 


Install properly. 
Free up by removing burrs or dirt. 
Replace assembly. 


‘‘O’’ ring must be in groove nearest outlet 
of union. 


Install properly. Replace seal. 


TURNING WHEEL FAST TO THE RIGHT OR TO 


Bleed gear, 


Check oil level in pump reservoir. 


Replace rack-piston ring and back-up ‘‘Q’’ 
ring, rack-piston nut end plug seal, and/or 
replace valve. 


NOTE: Wipe gear and pump thoroughly and make sure source of leakage is determined. 


1, 


Gear leaks. 

(a) Loose hose connections. 

(b) Damaged hose. 

(c) Side cover ‘‘O”’ ring seal. 

(a) Pitman shaft seal. 

(e) Housing end plug ‘‘O”’’ ring seal. 
(f{) Adjuster plug ‘‘O’’ ring seal. 


(g) Torsion bar ‘‘O’’ ringseal (See Figure 
8-15), 


(h) Pitman shaft lash adjuster nut, 
(i) Stub shaft seal. 


Pump leaks. 


(a) Oil leaking at top of reservoir as it is 
too full, 


(b) Oil leaking at top of reservoir caused 
by air bubbles in oil. 


(c) Reservoir ‘‘O’’ ring seal damaged or im- 
properly installed. - 


(a) Tighten. 

(b) Replace, 

(c) Replace seal, 

(d) Replace seals. 
(e) Replace seal, 

(f) Replace seal. 

(g) Replace valve. 


(h) Replace nut. 

(i) Replace seal. 

(a) Remove oil to proper level. 

(b) Locate source of air leak and correct. 


(c) Replace ‘‘O”’ ring. 


STEERING GEAR AND LINKAGE 


POWER STEERING 8-21 


8-11 TROUBLE DIAGNOSIS—POWER STEERING GEAR AND PUMP (Cont'd) 


e. 


f. 


1. 


COMPLAINT AND CAUSE 


EXTERNAL OIL LEAKS (Cont’d) 


(d) Pressure union or reservoir to housing 
bolt and stud not tightened sufficiently, 


(e) Pressure union or reservoir to housing 
bolt and stud cross threaded or damaged. 


(f) Defective pressure fitting seat on hose 
end, 


(g) Damaged reservoir to housing or pres- 
sure union "'O" ring seals. 


(h) Defective shaft seal. 
(i) Damaged shaft at seal area, 


(j) Leaks in metal parts. 
(Example: Drawing crack in reservoir.) 


NOISE 


Gear Noise (rattle or chuckle) 
(a) Loose ‘‘overcenter’’ adjustment. 


NOTE: A slight rattle may occur on 
turns because of the increased lash when 
off the ‘‘high point’’. This is normal and 
the lash must not be reduced below the 
specified limits to eliminate this slight 
rattle. 


(b) Gear loose on frame. 


. Gear Noise (‘‘hissing’’ sound), 


(a) A hissing noise is natural when steering 
wheel is at end of travel or when slowly 
turning at stand still, 


. Gear Noise (squawk when turning or when 


recovering from a turn), 


(a) Cut or worn dampener"O'' ring on valve 
spool, 


CORRECTION 


(d) Torque union and stud and bolt to 30 foot 
pounds, 


(e) Replace damaged parts. 


(f) Replace hose, 


(g) Replace seals, 


(h) Replace seal, 
(i) Replace shaft. 


(j) Replace defective part. 


(a) Adjust to specification. 


(b) Tighten mounting bolts to 65 foot pounds. 


(a) Do not replace valve unless ‘‘hiss’’ is 
extremely objectionable. Investigate 
clearance around safety drive rivet pins. 
Be sure there is no metal-to-metal con- 
tact around flexible coupling as this will 
transmit valve hiss to car, 


(a) Replace dampener "O" ring. 
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8-11 TROUBLE DIAGNOSIS—POWER STEERING GEAR AND PUMP (Cont'd) 


COMPLAINT AND CAUSE CORRECTION 


f. NOISE (Cont’d) 


4. Pump Noise. 


(a) Loose belt. 

(b) Hoses touching other parts of car. 
(c) Low oil level. 

(d) Air in the oil. 


(e) Excessive back pressure caused by 
hoses or steering gear. 


(f) Scored pressure plate. 


(g) Vanes not installed properly. 


(h) Vanes sticking in rotor slots. 
(i) Extreme wear of pump ring. 


(j) Face of thrust plate scored, 


(k) Scored rotor. 


(1) Defective flow control valve. 


. Air in system. 


Excessive lash between pitman shaft sector 
and rack-piston. 


Loose thrust bearing adjustment. 


Rack-piston nut to worm preload too low. 


Incorrect installation or operation of the 
gear check valve poppet. 


Loose pump belt. 


EXCESSIVE WHEEL KICKBACK OR LOOSE STEERING, 


STEERING WHEEL SURGES OR JERKS WHEN TURNING WITH ENGINE RUNNING 


(a) Tighten belt, 

(b) Adjust hose positions. 

(c) Fill reservoir. 

(d) Locate source of air leak and correct. 


(e) Locate restriction and correct. With 
pressure gauge installed in pressure 
hose between pump and gear and engine 
running at 1500 RPM, oil warm, and no 
effort on the steering wheel, pressure 
should not exceed 125 psi. See Figure 
8-25, Check operation of check valve 
poppet, paragraph 8-16, subparagraph 
c, Step 6. 


(f) Lap away light scoring. Replace heavily 
scored part, 


(gz) Install properly. 
(h) Free up by removing burrs or dirt. 
(i) Replace part. 


(j) Lap away light scoring. Replace heavily 
scored part. 


(k) Lap away light scoring. Replace heavily 
scored part. 


(1) Replace. 


. Add oil to pump reservoir and bleed. 


. Adjust to specification, 


Remove gear and adjust to’ specification. 


Remove rack-piston nut and worm, and 
change balls to obtain specified preload. 


Check operation of valve, paragraph 8-16, 
subparagraph c, Step 6. 


Adjust to specification. 
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8-11 TROUBLE DIAGNOSIS—POWER STEERING GEAR AND PUMP (Cont'd) 


COMPLAINT AND CAUSE CORRECTION 


i. HARD STEERING WHEN PARKING 


1, Loose pump belt, 1, Adjust to specification. 


2, Low oil level in reservoir. 2, Fill to proper level, If excessively low, 
check all lines and joints for evidence of 
external leakage, 


3. Steering gear adjustments tight. 3. Adjust to specification. 


4. Insufficient oil pressure, 4. If all of the above checks do not reveal the 
cause of hard steering, make the following 
tests of oib pressure: 


(a) Disconnect the pressure line at oil 
pump, Attach pressure gauge to pump. 
Connect the hose to end of gauge where 
the valve is located. See Figure 8-25, 


(b) With engine at warm idle (525 RPM) and 
gauge valve open, note the oil pressure 
on the gauge while turning steering wheel 
from one extreme position to the other. 
Especially note the maximum pressure 
which can be built up with the wheel held 
in either right or left extreme position. 


CAUTION: Do not hold wheel in extreme 
position for an extended period of time 
because it will drastically increase the 
oil temperature and will cause undue 
Figure 8-25—Pressure Gauge Installed wear on the oil pump. 


(c) With oil temperature between 150° F 
and 170 F, as measured with a thermo- 
meter in the reservoir, the maximum 
oil pressure should not be less than 1000 
psi for satisfactory power steering 
operation, 


(d) If the maximum oil pressure is less than 
1000 psi, it indicates trouble in the 
pump, oil hoses, steering gear, or a 
combination of these parts. To eliminate 
the hoses and gear, close the gauge 
valve and quickly test pressure of the 
pump only with the engine at warm idle, 
then open the valve to avoid increasing 
oil temperature. A minimum pressure 
of 1000 psi should be present with valve 
closed. 
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8-11 TROUBLE DIAGNOSIS—POWER STEERING GEAR AND PUMP (Cont'd) 


COMPLAINT AND CAUSE CORRECTION 


i. HARD STEERING WHEN PARKING (Cont’d) 


9. Low oil pressure in gear caused by re- 
striction in hoses, 


(a) Check for kinks in hoses, 


(b) Foreign object stuck in hose. 


6. Low oil pressure due to steering gear, 


(a) Leakage at side cover ‘‘O’’ ring, housing 
end plug‘‘O’’ ring, pitman shaft seals. 


(b) Pressure loss in cylinder due to worn 
piston ring, damaged back-up ‘‘O”’’ ring 
or scored housing bore. 


(c) Leakage at valve rings, valve body. to 
worm seal, rack-piston end plug seal, 


(d) Loose fit of spool in valve body or leaky 
valve body. 


7. Incorrect installation or operation of the 
gear check poppet valve. 


j. NO EFFORT REQUIRED TO TURN 


Broken torsion bar. 


(e) Comparing the maximum pressure ob- 
tained in these two tests will indicate 
source of trouble as follows: Step (b) 
pressure low and Step (d) pressure nor- 
mal indicates faulty external oil lines 
or steering gear. Step (b) and Step (d) 
pressures equally low indicates faulty 
oil pump. 


(a) Remove kink, 


(b) Remove hoses and remove restricting 
object or replace hose. 


(a) Replace defective seals. 


(b) Remove gear from car for disassembly 
and inspection of rings and housing bore. 


(c) Remove gear from car for disassembly 
and replace seals. 


(d) Replace rotary valve assembly. 


To determine if the poppet valve is installed 
and operating correctly, disconnect the 
pressure hose and install a pressure gauge 
between the hose and the pump. With the 
engine at warm idle (525 RPM) and no effort 
on the steering wheel, oil pressure should 
not exceed 60 psi with warm oil. If gauge 
indicates more than 60 psi the poppet valve 
should be checked for correct installation. 
Paragraph 8-16, subparagraph c., Step 6. 


Replace rotary valve assembly. 
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REMOVAL AND 
INSTALLATION OF 
PITMAN SHAFT 
SEALS, STEERING 
GEAR AND OIL 
PUMP 
a. Removal and Installation of 
Pitman Shaft Seals with 
Steering Gear in Car 
If, upon inspection of the gear, it 
is found that oil leakage exists at 
the pitman shaft seals, the seals 
may often be replaced without re- 
moving gear assembly from car 
as follows: 


8-12 


1. Remove pitman nut and dis- 
connect pitman arm from pitman 
shaft. 


2. Thoroughly clean end of pit- 
man shaft and gear housing, then 
tape splines on end of pitman 
shaft to insure that seals will not 
be cut by splines during disas- 
sembly and assembly. 


NOTE: Only one layer of tape 
should be used; an excessive a- 
mount of tape will not allow the 
seals to pass over it, due to the 
close tolerance between the seals 
and the pitman shaft. 


3. Remove pitman shaft seal re- 
taining ring with No. 3 Truarc 
pliers J-4245. 


4. Start engine and turn steering 
wheel fully to the left so that oil 
pressure in the housing can force 
out pitman shaft seals. Turn off 
engine. 


NOTE: Use suitable container to 
catch oil forced out of gear. This 
method of removing the pitman 
shaft seals is recommended, as 
it eliminates the possibility of 
scoring the housing while at- 
tempting to pry seals out. 


9. Inspect seals for damage to 
rubber covering on O.D. If O.D. 
appears scored, inspect housing 
for burrs and remove before at- 
tempting new seal installation. 


6. Clean the end of housing thor- 
oughly so that dirt will not enter 
housing with the installation of the 
new seals. 


7. Lubricate the seals thoroughly 
with petroleum jelly and install 
seals with Installer J-6219. In- 
stall the inner single lip seal 
first, then a back-up washer. See 
Figure 8-50. Drive seal in far 
enough to provide clearance for 
the other seal, back-up washer 
and retaining ring. Make sure 
that the inner seal does not bot- 
tom on the counter bore. Install 
the outer double lip seal and the 
second back-up washer in only 
far enough to provide clearance 
for the retaining ring. Install re- 
taining ring. 


8. Fill pump reservoir to proper 
level. Start engine and allow en- 
gine to idle for at least three 
minutes without turning steering 
wheel. Turn wheel to left and 
check for leaks. 


9. Remove tape and reinstall pit- 
man arm. 


b. Removal of Power Steering 
Gear 


1. Place fender cover over left 
front fender. 


2. Disconnect the pressure and 
return line hoses at the steering 
gear and elevate ends of hoses 
higher than pump to prevent oil 
from draining out of pump. 


3. Remove pinch bolt from cou- 
pling lower flange. See Figure 
8-26 or 8-27. 


4. Jack up car and remove the 
pitman shaft nut, then remove the 
pitman arm using Puller J-5504. 
See Figure 8-28. 


5. Loosen the _ three-frame-to- 
steering gear bolts at outside of 
frame and remove steering gear. 
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c. Installation of Steering 
Gear Assembly 


1. Install the gear assembly by 
reversing the procedure for re- 
moval. See Figure 8-26 or 8-27 
for tightening specifications. 
Torque pitman nut to 100 ft. lbs. 
Torque lower coupling pinch bolt 
to 30 ft. lbs. Be sure there is 
1/16" clearance between adjuster 
plug and coupling. 


2. Fill pump reservoir to correct 
level with automatic transmission 
oil. 


3. Start engine and maintain oil 
level in reservoir while allowing 
engine to idle for at least three 
minutes before turning steering 
wheel. Then rotate steering wheel 
through its entire range slowly a 
few times with engine running. 
Recheck oil level and inspect for 
possible leaks. 


NOTE: If air becomes trapped in 
the oil, the oil pump may be noisy 
until all air is out of oil. This 
may take some time since air 
trapped in oil does not bleed out 
rapidly. 


d. Removal of Oil Pump 


Refer to Figures 8-29 & 8-30. 


It is not necessary to remove oil 
pump to service the flow control 
valve or to replace the shaft seal. 
The flow control valve is retained 
in pump housing by the pressure 
union. See Figure 8-19. Refer to 
paragraph 8-18 for replacing 
shaft seal without removing pump. 


1. Remove pump pulley nut. Dis- 
connect belt from pulley and re- 
move pulley using a suitable 
puller. Do not hammer pulley off. 


2. Disconnect return and pres- 
sure hoses from pump. Use ship- 
ping plugs and caps to cover the 
hose connector and union on pump 
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PUMP TO GEAR HOSES MUST 
CLEAR EACH OTHER TO PREVENT 
CHAFING AND NOISE TRANSMISSION. 
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Figure 8-26—Power Steering Installation - 4400-4600-4800 Series 


and open ends of the hoses to 
avoid entrance of dirt. 


3. Remove the two nuts that at- 
tach pump to rear mounting 
bracket and remove the one bolt 
that attaches the rear bracket to 
the engine. Remove rear mount- 
ing bracket. 


4. Complete pump removal by 
removing the two bolts that attach 
pump to the front mounting brack- 
et. It is not necessary to remove 
front mounting bracket. 


e. Installation and Bleeding 
of Oil Pump 


1. Install the oil pump by revers- 
ing the procedure for removal. 


2. When pump is reinstalled on 
engine, adjust drive belt tension. 
See Figure 2-39. 


3. Fill pump reservoir to correct 
level with automatic transmission 
oil. 


4. Start engine and maintain oil 
level. in reservoir while allowing 
engine to idle for at least three 
minutes before turning steering 
wheel, Then rotate steering wheel 
through its entire range slowly 
a few times with engine running. 
Recheck oil level and inspect for 
possible leaks. 


NOTE: If air becomes trapped in 
the oil, the oil pump may be noisy 
until all air is out of oil. This 


may take some time since air 
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Figure 8-27—Power Steering Installation - 4700 Series 


trapped in oil does not bleed out 
rapidly. 


8-13 ADJUSTMENT OF 
POWER STEERING 
GEAR 


a. Adjustment of Power 
Steering Gear in Car 


IMPORTANT: Thrust bearing 
preload and worm to rack piston 
nut ball preload have little effect 
on handling. The most important 
gear adjustment affecting handling 


is the pitman shaft ‘‘overcenter’”’ 
preload. The ‘‘overcenter’’ ad- 
justment is made without remov- 
ing gear from car, thus on 
handling complaints this adjust- 
ment should be checked and cor- 
rected and car road tested before 
removing gear to change thrust 


bearing preload or ball preload. 


1. Remove pitman arm from pit- 
man shaft. See Figure 8-28. 


NOTE: Never attempt to adjust 
steering gear with pitman arm 
connected to pitman shaft. 


PITMAN 
SHAFT 


PITMAN 
ARM 


Figure 8-28—Removing Pitman Arm 
from Pitman Shaft 


2. Remove cap from steering 
wheel. See Figure 8-6. 
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8-30 POWER STEERING 


3. Turn steering wheel slowly 
through its full travel to check 
for binding, tight spots or uneven 
action. 


NOTE: If a spring scale is used 
to check adjustments, follow 
specifications listed in paragraph 
8-8 (b). 

4. Turn steering wheel to ex- 
treme right or left position. At- 
tach Torque Wrench J-5853 to 
steering wheel retaining nut and 
check the torque required to turn 
the wheel steadily in the range 
where lash normally exists be- 
tween rack-piston nut and pitman 
shaft sector. See Figure 8-31. 
The lash range exists for one- 
eighth turn of steering wheel from 
either extreme position. 


0. The reading on the torque 
wrench should be between 1 and11l 
inch pounds, which would indicate 
normal preload at the thrust 
bearing and drag at the valve 
assembly. 


6. Turn steering wheel 1/2 to 3/4 
of a turn off ‘‘high-point’’ (center 
position) of gear. Worm to rack 
ball preload is checked with gear 
in this position. 


NOTE: It is not necessary to 
back off pitman shaft lash ad- 
juster to check ball preload when 
gear is positioned as instructed 
in Step 6. 


7. Check the torque required to 
turn the wheel. The reading 


TORQUE WRENCH j 
}.5853 


Figure 8-31—Checking Adjustments 
in Car 


should be 1 to 5 inch pounds high- 
er than reading recorded in Step 
9 which would indicate normal 
ball preload between worm and 
rack-piston nut. 


NOTE: The thrust bearing pre- 
load and ball preload readings 
should be close to the minimum 
specification on a gear that has 
been in use. On a new gear, these 
readings will be greater. 


8. Check torque required to turn 
wheel through the gear ‘‘high- 
point’’ (center position), The 
reading should be 4 to 8 inch 
pounds higher than was obtained 
in Step 7. Adjust pitman shaft 
lash adjuster if necessary. 


b. Adjustment of Power 
Steering Gear Out of Car 


1. This adjustment is made when 
the gear is completely assembled 
and with gear on bench. 


2. Loosen adjuster plug locknut 
and back off adjuster plug ap- 
proximately 1/8 turn with adjust- 
able Spanner Wrench J-7624. 
Attach Torque Wrench J- 5853 with 
3/4 inch 12 point socket to stub 
shaft and turn shaft to approxi- 
mately 1/2 turn from either ex- 
treme. Slowly rotate wrench in 
an arc approximately 60° (1/6 
turn) in both directions several 
times to measure valve drag and 
record highest reading. See Fig- 
ure 8-32. Then tighten adjuster 
plug until thrust bearing preload 
is 1 to 3 inch pounds in excess of 
drag measured with adjuster plug 
backed out. Total of thrust bear- 
ing preload and valve drag should 
not exceed 11 inch pounds. 


3. Turn stub shaft 1/2 to 3/4 of 
a turn off ‘‘high-point’’ (center 
position) of gear. Worm to rack 
ball preload is checked with gear 
in this position. 


NOTE: It is not necessary to 
back off pitman shaft lash adjust- 
er to check ball preload when 
gear is positioned as instructed 
in Step 4. 
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Figure 8-32—Adjusting Thrust 
Bearing Preload 


4. Check the pull required to turn 
stub shaft. The reading should be 
1 to 5 inch pounds higher than 
total reading obtained in Step 3. 
If reading is not within specifi- 
cation it will be necessary to 
readjust ball preload between 
worm and rack- piston nut. 


o. If readings are within specifi- 


cations, check and adjust if 
necessary, pitman shaft ‘‘over- 
center’’ adjustment. Reading on 


torque wrench should be 4 to 8 
inch pounds higher than was ob- 
tained in Step 5. See Figure 8-33. 
This reading is taken when ro- 
tating stub shaft through ‘‘high- 
point’’ range with lash adjuster 
nut tight. 


8-14 DISASSEMBLY, 
INSPECTION AND 
ASSEMBLY OF 
ADJUSTER PLUG 
ASSEMBLY AND 
ROTARY VALVE 
ASSEMBLY 


a. Removal of Adjuster Plug 
Assembly and Rotary 
Valve Assembly 


1. Thoroughly clean exterior of 
gear assembly with a _ suitable 
solvent. Drain the unit by placing 
the valve ports down and turning 
the worm through its entire range 
two or three times. 


2. Place gear assembly in vise. 
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Figure 8-33—Pitman Shaft Over 
Center Adjustment 


3. Loosen adjuster plug lock nut 
with Punch and remove adjuster 
plug using adjustable Spanner 
Wrench, J-7624. 


4. Remove rotary valve assembly 
from gear by grasping stub shaft 
and pulling out. 


NOTE: If it is only necessary to 
service the rotary valve assem- 
bly, proceed wih subparagraph 
d below. 


b. Disassembly of Adjuster 
Plug Assembly 


1. Remove the upper thrust bear- 
ing retainer with a screwdriver, 
being careful not to damage the 
needle bearing bore, See Figure 
8-35. Discard retainer. Remove 
thrust bearing spacer, upper 
thrust bearing and thrust bearing 
races. 

2. Remove’ adjuster Oy 
ring and discard. 


plug 


3. Remove stub shaft seal retain- 
ing ring using No. 3 Truarc 
Pliers J-4245 and remove and 
discard dust seal. See Figure 
8-36. 


4. Remove stub shaft seal by 
prying out with screwdriver and 
discard. 


0. Inspect needle bearing in ad- 
juster plug and if rollers are 
broken or pitted, remove needle 
bearing by pressing from thrust 
bearing end using Tool J-6221 
and discard bearing. See Figure 
8-37. 


6. Inspect thrust bearing spacer 
for cracks. 


7. Inspect thrust bearing rollers 
and thrust bearing races for wear, 
pitting, scoring, cracking or bri- 
nelling. Replace any damaged 
parts. 


c. Reassembly of Adjuster 
Plug Assembly 


1. If needle bearing was removed 
because of damage, install new 
needle bearing from thrust bear- 
ing end of adjuster plug, by 
pressing against identification end 
of bearing using Tool J-6221. End 
of bearing must be flush with 
bottom surface of stub shaft seal 
bore. 


2. Lubricate new stub shaft seal 
with automatic transmission oil 
and install seal with spring in 
seal toward adjuster plug using 
Tool J-5188. See Figure 8-38. 
Install seal only far enough in 
plug to provide clearance for dust 
seal and retaining ring. Place 
new dust seal with lip up in plug, 
then install retaining ring with 
No. 3 Truarc Pliers, J-4245. 


3. Lubricate new adjuster plug 
‘‘O’’ ring seal with petroleum jelly 
and install on adjuster plug. As- 
semble large O.D. thrust bearing 
race with internal flange up on 
adjuster plug, then thrust bearing, 
smaller thrust bearing race and 
thrust bearing spacer on adjuster 
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plug. Install new thrust bearing 
retainer into needle bearing bore 
using punch, being careful not to 
damage spacer. See Figure 8-39. 
Radial location of dimples on re- 
tainer is not important. Thrust 
bearing assembly and spacer 
must be free to rotate and re- 
tainer must be completely below 
surface of spacer. 


d. Disassembly of Rotary 
Valve Assembly 


It is very uncommon to have to 
make any service repairs to the 
valve assembly with the possible 
exception of the valve _ spool 
dampener ‘‘O”’ ring seal. DO 
NOT disassemble the valve un- 
less absolutely necessary since 
this may result in damaging the 
assembly. If the valve spool 
dampener ‘‘O”’ ring seal requires 
replacement, remove the valve 
Spool only, replace the ‘‘O”’ ring 
and reinstall the spool immed- 
iately. DO NOT disassemble 


further. 


CAUTION: Cleanliness of parts, 
tools and work area is of the ut- 
most importance during servicing 
of the valve assembly. 


1. Remove cap to worm ‘‘O”’ ring 
seal and discard. 


2. Remove valve spool spring by 
prying on small coil with a small 
screwdriver to work spring onto 
bearing surface of stub shaft. 
Slide spring off shaft. Be very 
careful not to damage stub shaft 
surface. 


3. Remove the valve spool by 
holding the valve assembly in one 
hand with the stub shaft pointing 
downward. Insert the end of a 
pencil or wood rod through the 
opening in the valve body cap and 
lightly push on the valve spool 
until it is far enough out of the 
valve body to be withdrawn. See 
Figure 8-40. Withdraw the spool 
with a steady rotating pull to pre- 
vent jamming, See Figure 8-41. 
If slight sticking occurs, make a 
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Figure 8-35—Removing Upper Thrust 
Bearing Retainer 
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Figure 8-36—Removing Stub Shaft 
Seal Retaining Ring 


gentle attempt to reverse the 
withdrawal procedure. If this 
does not free spool, it has become 
cocked in the valve body bore. 
Do not attempt to force the spool 
in or out if it becomes cocked, 
but continue with the following 
step. 


CAUTION: The valve spool must 
be removed with extreme care. 
The clearance between the valve 
body and the spool may be as low 
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Figure 8-37—Removing Needle Bearing 
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Figure 8-39—Installing Upper Thrust 
Bearing Retainer 


as .0004 inch. The slightest cock- 
ing of the spool may jam it in the 


valve body. 


4. Remove the stub shaft, torsion 
bar and cap assembly by holding 
the valve assembly with stub shaft 
downward as shown and rapping 
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Figure 8-40—Separating Valve Spool 
From Valve Body 
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Figure 8-41—Withdrawing Valve 
From Valve Body 


torsion bar lightly against work- 
bench to dislodge the cap from 
the valve body to cap pin. See 
Figure 8-42. Complete the re- 
moval of the stub shaft torsion 
bar and cap assembly. 


5. If the valve spool became 
cocked as described in Step 3 
above, it can now be freed bv 
visually determining in which di- 
rection it is cocked. Tap the 
spool lightly with a plastic or 
wood rod to align it and free it in 
the valve body bore. Do not tap 
spool with anything metallic. 


6. Remove valve spool dampener 
‘¢O”’ ring seal and discard. 


7. If there is evidence of wear 
or leakage carefully cut and re- 
move three valve body rings and 
three ring back-up ‘‘O’’ ring seals. 
Discard rings and seals. 
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Figure 8-42—Removing Stub Shaft, 
Torsion Bar and Cap Assembly 
From Valve Body 


e. Inspection of Rotary Valve 
Assembly 


The rotary valve assembly is a 
precision unit with selectively 
fitted parts and is hydraulically 
balanced when assembled at the 
factory. Only those parts which 
are listed in parts book are re- 
placeable and interchangeable. No 
other valve parts are individually 
interchangeable. If replacement 
of any non-serviceable valve part 
is necessary, the rotary valve 
assembly should be replaced. __ 


1. If the valve assembly leaks 
externally between the torsion bar 
and stub shaft, the valve assembly 
should be replaced. The torsion 
bar ‘‘O’’ ring seal in the stub 
shaft is not serviced. 


2. Inspect the pin in the valve 
body that engages the valve cap 
for being badly worn, cracked, 
or broken. If the pin is damaged 
the valve assembly should be re- 
placed. 


3. Inspect the smaller of the two 
grooves in the end of valve body. 
If it is worn badly the valve as- 
sembly should be replaced. 


4. Inspect the valve spool drive 
pin in the stub shaft. If it is worn 
badly, cracked or broken the valve 
assembly should be replaced. 


9, Examine the valve spool O.D. 
and the valve body I.D. for nicks, 
burrs or bad wear spots. If any 
are found, the valve assembly 
should be replaced. A slight pol- 
ishing is normal on the valve 
suffaces. 


6. Check the fit of the spool in 
the valve body. Lubricate the 
spool with automatic transmission 
oil and install it in the valve body 
without the dampener ‘‘O’’ ring 
seal on it. The spool should ro- 
tate smoothly without binding or 
catching. If spool does not rotate 
smoothly, the valve assembly 
should be replaced. 


7. Measure the length of the 
valve spool spring. The free 
length should be approximately 
3/4 to 7/8 inch, If it measures 
11/16 inch or less, the spring 
should be replaced because this 
indicates that the spring has taken 
a set. 


8. Examine the needle bearing 
surface on the stub shaft for being 
badly worn, brinelled or scored. 
If damaged, the valve assembly 
should be replaced. 


f. Reassembly of Rotary 
Valve Assembly 


CAUTION: All parts must be free 
and clear of dirt, chips, etc., 
before assembly and must be pro- 
tected after assembly. 


1. If removed from valve body, 
lubricate three new ring back-up 
‘‘Q”’ ring seals in automatic 
transmission oil and assemble in 
the three ring grooves on the 
valve body. Assembly three new 


STEERING GEAR AND LINKAGE 


valve body rings in the ring 
grooves over the ‘‘O’’ ring seals 
by carefully slipping over the 
valve body. See Figure 8-43. 


NOTE: The valve body rings may 
appear loose or twisted in the 
grooves, but the heat of the oil 
during operation after assembly 


will cause them to straighten. 


2. Lubricate a new valve damp- 
ener ‘‘O’’ ring seal in automatic 
transmission oil and install in 
valve spool groove. 


3. Assemble the stub shaft tor- 
sion bar and cap assembly in the 
valve body, aligning the groove in 
the valve cap with the pin in the 
valve body. See Figure 8-44. Tap 
lightly on the cap with a soft mal- 
let until cap is against the shoul- 
der in the valve body. Valve body 
pin must be in the cap groove. 
Hold these parts together during 
the rest of valve assembly. 


VALVE BODY RING 


Figure 8-43—Installing Valve 
Body Rings 
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Figure 8-44—Assembling Stub Shaft, 
Torsion Bar and Cap Assembly in 
Valve Body 
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4. Lubricate valve spool with 
automatic transmission oil. With 
notch in spool toward valve body, 
slide the spool over the stub shaft. 
Align the notch on the valve spool 
with the spool drive pin on the 
stub shaft and carefully engage 
the spool in the valve body bore. 
Push the spool evenly and slowly 
with a slight rotating motion until 
spool reaches drive pin. Rotate 
spool slowly with pressure until 
the notch engages the pin. Before 
pushing the spool completely in, 
make sure dampener ‘‘O’’ ring 
seal is evenly distributed in the 
spool groove. 


Complete the spool assembly 
slowly with care so the ‘‘O’’ ring 
seal is not damaged. 


CAUTION: Because the clearance 
between the spool and valve body 
is very small, extreme care must 
be taken when assembling these 
parts. 


5. Place Seal Protector J-6222 
over stub shaft and slide valve 
spool spring over stub shaft with 
smaller diameter coil going over 
end of shaft last. See Figure 
8-45. Work spring on shaft with 
a small screwdriver until small 
coil of spring is seated in the 
stub shaft groove. Be careful not 
to damage surface of shaft. 


NOTE: Spring must be_ seated 
properly in groove in stub shaft. 


6. Lubricate a new cap to worm 
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Figure 8-45—Installing Valve 
Spool Ring 


‘‘O’’ ring seal in automatic trans- 
mission oil and install in valve 
body. 


NOTE: If during the assembly of 
the valve, the stub shaft and valve 


cap were allowed to slip out of 
engagement with the valve body 
pin, the spool will be permitted 


to enter the valve body too far. 


The spool dampener ‘‘O’’ ring 
seal will expand into the valve 
body oil slots and will prevent 
withdrawal of the spool. If this 
has occurred, attempt to with- 
draw spool with a slight pull and 
much rotary motion. If this does 
not free the spool make sure 
spool is free to rotate and place 


valve body on a flat surface with 
notched end up. Tap spool with 


wooden or plastic rod until ‘‘O”’ 


ring seal is cut and spool can be 


removed. Install new dampener 
‘“‘O’’ ring seal and proceed with 


assembly as before starting with 


Step 2 above. 


g. Installation of Rotary Valve 
Assembly and Adjuster 
Plug Assembly 


1. Align the narrow pin slot on 
the valve body with the valve body 
drive pin on the worm. Insert the 
valve assembly into the gear 
housing by pressing against the 
valve body with the finger tips. 
Do not press on stub shaft or tor- 
sion bar. See Figure 8-46. The 
return hole in the gear housing 


Figure 8-46—Inserting Valve Assembly 
in Housing 
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should be fully visible when 
valve is assembled properly. See 
Figure 8-47, 


CAUTION: Do not push against 
the stub shaft during assembly as 
this may cause the stub shaft and 
cap to pull out of the valve body, 
allowing the spool dampener 
“O”’ ring seal to slip into valve 
body oil grooves. Be sure valve 
is properly seated before install- 
ing adjuster plug assembly. 


2. Place Seal Protector J-6222 
over end of stub shaft. Install 
adjuster plug assembly in gear 
housing snugly with adjustable 
Spanner Wrench J-7624 then back 
plug off approximately 1/8 turn. 
Install adjuster plug lock nut if 
removed, but do not tighten. 


3. Adjust the thrust bearing pre- 
load. Attach Torque Wrench 
J-5853 with a 3/4 inch socket 
to the stub shaft. Turn stub shaft 
to approximately 1/2 turn from 
either extreme. Slowly rotate 
wrench in an arc approximately 
60° (1/6 turn) in both directions 
several times to measure valve 
drag. See Figure 8-32. Then 
tighten adjuster plug until thrust 
bearing preload is 1 to 3 inch 
pounds in excess of valve drag 
measured with adjuster plug 
backed out. Total of thrust bear- 


ing preload and drag should not 
exceed 11 inch pounds. 
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Figure 8-47—Valve Assembly Property 
Installed in Housing 
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4. Tighten adjuster plug lock 
nut with adjustable Spanner 
Wrench J-7624. Recheck thrust 
bearing preload to be sure that 
tightening lock nut did not change 
adjustment. 


8-15 DISASSEMBLY, 
INSPECTION AND 
ASSEMBLY OF PIT- 
MAN SHAFT 
ASSEMBLY 


a. Removal of Pitman Shaft 
Assembly 


1. Thoroughly clean exterior of 
gear assembly with a_ suitable 
solvent. Drain the unit by placing 
the valve ports down and turning 
the worm through its entire range 
two or three times, 


2. Place gear assembly in vise. 


3. Rotate the stub shaft until pit- 
man shaft gear is in center posi- 
tion. Remove the housing side 
cover retaining bolts. 


4. Tap the end of the pitman shaft 
with a soft mallet and slide shaft 
out of housing. 


5. Remove the side cover ‘‘O’’ 


ring seal and discard. 


b. Disassembly of Pitman 
Shaft Assembly 


1, Remove the pitman shaft seal 
retaining ring from end of housing 
using No. 3 Truarc Pliers J-4245 
and remove outer seal back-up 
washer. Tap a screwdriver be- 
tween the outer seal and the inner 
back-up washer and pry out seal. 
Tap the screwdriver between the 
inner seal and the shoulder in the 
gear housing and pry out inner 
seal, Be careful not to damage 
the seal bore in housing. Discard 
seals, 


2. Check the pitman shaft needle 
bearing for being worn, pitted or 
scored. If damaged, remove nee- 
dle bearing from gear housing 


bore by driving from the seal 
bore side of housing using Tool 
J-6657. See Figure 8-48, Discard 
bearing. 


3. Hold the lash adjuster with an 
Allen Wrench and remove the lash 
adjuster nut. Discard nut. Re- 
move side cover from lash ad- 
juster. 


c. Inspection of Pitman Shaft 
Assembly 


1, Inspect pitman shaft bushing 
surface in side cover for exces- 
Sive wear or scoring. If worn or 
scored, replace side cover. 


2. Check the pitman shaft sector 
teeth and the bearing and seal 
surfaces. If worn, pitted or 
scored replace pitman shaft. 


3. Check the torque on the lash 
adjuster. See Figure 8-49. If 
torque exceeds 15 inch pounds, 
pitman shaft assembly should be 
replaced, 


d. Reassembly of Pitman 
Shaft Assembly 


1. If pitman shaft needle bearing 
was removed because of damage, 
install new needle bearing into 
gear housing bore from seal bore 
end, pressing against stamped 
identification on bearing with Tool 
J-6657, Press in until bearing 
clears shoulder in gear housing, 
1/32'' maximum. Rollers in bear- 
ing must be free to rotate. 


2. Lubricate new pitman shaft 
seals in automatic transmission 
oil. Install the inner, single lip 
seal in bore first, then a back-up 
washer, See Figure 8-50, Using 
Tool J-6219, drive the seal and 
washer in far enough to provide 
clearance for the outer seal, 
back-up washer and _ retaining 
ring. See Figure 8-51. The inner 
seal must not bottom on the coun- 
terbore, Install the outer double 
lip seal and the second back-up 
washer in bore only far enough to 
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Figure 8-48—Removing Pitman Shaft 
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Figure 8-49—Checking Torque on 
Lash Adjuster 


provide clearance for the retain- 
ing ring with Tool J-6219. Install 
retaining ring with No. 3 Truarc 
Pliers Tool J-4245, making cer- 
tain that ring is seated properly. 


3. Assemble the side cover on 
the pitman shaft. Screw the lash 
adjuster through: the side cover 
until the side cover bottoms on 
the shaft and then back off 1/2 
turn. 


e. Installation of Pitman 
Shaft Assembly 


1. Lubricate a new side cover 
‘‘O’’ ring seal in automatic trans- 
mission oil and install in groove 
in the face of side cover. 
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Figure 8-51—Installing Pitman 
Shaft Seals 


2. Turn the stub shaft until the 
center groove of the rack-piston 
is aligned with the center of the 
pitman shaft hole. 


3. Wrap masking tape over the 
end of pitman shaft. Install the 
pitman shaft so that the center 
tooth in the sector meshes with 
the center groove of the rack- 
piston nut. Make sure the side 


RETAINING 
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cover ‘‘O’’ ring seal is in place 
before pushing the side cover 
down on gear housing. Remove 
masking tape from end of shaft. 


4. Install the four side cover 
bolts with lock washers and 
tighten to 30 ft. lbs. 


5. Install new lash adjuster nut 
on lash adjuster, but do not 
tighten. 


6. Adjust pitman shaft as out- 
lined in paragraph 8-13 (b). 


8-16 DISASSEMBLY, 
INSPECTION AND 
ASSEMBLY OF RACK- 
PISTON NUT AND 
WORM ASSEMBLY 


a. Removal of Rack-Piston 
Nut and Worm Assembly 


1, Thoroughly clean exterior of 
gear assembly with a suitable 
solvent, Drain the unit by placing 
the valve ports down and turning 
the worm through its entire range 
two or three times. 


2, Remove pitman shaft assem- 
bly as outlined in paragraph 
8-15 (a), 
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3. Rotate housing end plug re- 
tainer ring so that one end of ring 
is over hole in gear housing. 
Spring one end of ring with punch 
to allow screwdriver to be in- 
serted to lift ring out. See Figure 
8-52, 


4. Rotate stub shaft to full left 
turn position to force end plug out 
of housing. 


CAUTION: Do not rotate farther 
than necessary or the balls from 
the rack-piston and worm assem- 


bly will fall out. 


9. Remove and discard housing 
end plug ‘‘O’’ ring seal. 


6. Remove rack-piston nut end 
plug with a 1/2 square drive. See 
Figure 8-53, 


7. Insert Ball Retaining Tool 
J-7539 in end of worm, See Fig- 
ure 8-54, Turn stub shaft so that 
rack-piston nut will go onto the 
tool and remove rack-piston nut 
from gear housing. Keep ball re- 
taining tool completely through 
rack-piston nut to prevent balls 
from falling out. 


NOTE: Do not remove snap ring 
in upper end of piston bore in 
housing. 
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Figure 8-52—Removing Housing End 
Plug Retaining Ring 
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Figure 8-53—Removing Rack-Piston 
Nut End Plug 


8. Remove adjuster plug assem- 
bly and rotary valve assembly as 
outlined in paragraph 8-14 (a). 


9. Remove worm and lower 
thrust bearing and races. 


10. Remove cap to worm ‘‘O”’ 


ring seal and discard. 


b. Disassembly of Rack-Piston 
Nut and Worm Assembly 


1, Remove and discard piston 
ring and back-up ‘‘O’’ ring on 
rack-piston nut, 


2. Remove ball return guide 
clamp to rack-piston nut screws 
and lock washers and remove 
clamp. 


3, Place the rack-piston nut on a 
clean cloth and remove ball re- 
turn guide and ball retaining tool. 
Make sure all 22 balls are caught 
on the cloth. 


c. Inspection of Rack-Piston 
Nut and Worm Assembly 


1. Inspect gear housing bore. If 
badly scored or worn, replace 
housing, 


2. Inspect the worm and rack- 
piston nut grooves and all the 
balls for excessive wear or scor- 
ing. Inspect rack-piston nut teeth 
for pitting, wear or scoring. In- 
spect O.D. of rack-piston nut for 
wear, scoring or burrs. If either 
the worm or rack-piston nut need 
replacing, both must be replaced 
as a matched assembly. 
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Figure 8-54—Removing Rack-Piston Nut 


3. Inspect ball return guides, 
making sure that the ends where 
the balls enter and leave the 
guides are not damaged. Replace 
if necessary. 


4, Inspect lower thrust bearing 
and races for wear, pitting, scor- 
ing or cracking. Replace any 
damaged parts. 


9. Inspect the hose connectors on 
gear housing. If badly brinelled 
or scored, replacement will be 
necessary. To remove the con- 
nectors, tap threads using 
5/16-18 tap. Thread a bolt with a 
nut and flat washer into the tapped 
hole. Pull the connector by hold- 
ing the bolt and turning the nut off 
the bolt. Wash and blow the hous- 
ing out thoroughly to remove any 
tapping chips. To install new con- 
nector, use Replacer J-6217 to 
drive connector in place. 


6. Check the operation of check 
valve poppet located under con- 
nector in pressure port of hous- 
ing. Poppet should reseat itself 
against connector after being 
lightly pushed down. If poppet is 
not operating properly, remove 
connector, poppet and spring from 
pressure port. Then install a new 
spring with large end down, a new 


poppet with tangs pointed down. 
Install a new connector using In- 
staller J-6217. Be sure new pop- 
pet operates properly. 


7. Inspect the ball plug in gear 
housing. If it is leaking or raised 
above the housing surface, it may 
be driven in flush to 1/16 inch 
below surface, The ball can be 
tightened by staking the housing. 
If the leakage cannot be stopped, 
the housing should be replaced. 


d. Reassembly of Rack-Piston 
Nut and Worm Assembly 


1. Thoroughly clean and lubricate 
the internal parts with automatic 
transmission oil. 


2. Install new piston ring back-up 
‘“‘O’’ ring in groove on rack-pis- 
ton nut. Place a new piston ring 
Over the back-up ‘‘O’’ ring. See 
Figure 8-55. 


3. Install worm into rack-piston 
nut to bearing shoulder. 


4. Align the ball return guide 
holes in the rack-piston nut with 
the worm groove. Load 16 balls, 
8 plain and 8 black in alternate 
sequence into the guide hole near- 
est the piston ring while slowly 
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yi RACK PISTON 


i. Mun 


Figure 8-55—Installing Piston Ring 
on Rack-Piston Nut 


rotating worm counterclockwise, 
See Figure 8-56. 


o. Fill one-half the ball return 
guide with the remaining 6 balls, 
3 plain and 3 black balls in alter- 
nate sequence. Place the other 
half of guide over the balls and 
plug each end with heavy grease 
to prevent the balls from falling 
out when installing the guide to 
the rack-piston nut, 


6. Insert ball return guide into 
guide holes of the rack-piston nut 
so that balls in the guide alternate 
with the balls in the rack-piston 
nut, Guide should fit loosely, 


7. Place clamp over guide and 
install 2 screws with special 
lock washers and tighten. 


8. The worm groove is ground 
with a high point in the center. 
When the rack-piston nut passes 
over this high point, a preload of 
1 to 5 inch pounds should be ob- 
tained. To measure the preload 
of the assembly, lightly clamp 
rack-piston nut in a soft jaw 
vise with worm pointing up. Do 
not distort rack-piston nut by 
tightening too heavily. Place 
valve assembly on worm, engag- 
ing worm drive pin. Rotate the 
worm until it extends 1-1/4inches 
from the edge of rack-piston nut 
to the thrust bearing face of 
worm; this is the center position. 


ROTATE WORM COUNTER CLOCK WISE 4 


Figure 8-56—Loading Balls in 
Rack=Piston Nut 


Attach Torque Wrench J-5853 
with 3/4 inch, 12 point socket to 
the stub shaft. See Figure 8-57. 
Rotate the wrench through a total 
arc of approximately 60 degrees 
(1/6 turn) in both directions sev- 
eral times and take a reading. 
The highest reading obtained with 
the worm rotating should be from 
1 to 5 inch pounds, [If the reading 
is too high, disassemble and re- 
assemble, using the next size 


smaller plain balls and recheck. 


(A rack-piston nut with a ball 
size of 7 does not have a number 
stamped on the flat surface, For 
ball sizes other than 7, the ball 
size is stamped on the flat sur- 
face of the rack-piston nut.) If 
the reading is too small, use the 


J 5853 
TORQUE WRENCH 


RACK -PISTON 
NUT 


Figure 8-57—Checking Rack-Piston 
Nut Ball Preload 
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next size larger plain balls and 
recheck. See paragraph 8-8, sub- 
paragraph b for ball size. Re- 
move valve assembly from worm. 


9. Turn the rack-piston nut and 
worm assembly to a _ horizontal 
position in the vise and insert ball 
retaining Tool J-7539 in end of 
worm and turn worm out of the 
rack-piston nut. Do not allow the 
tool to separate from the worm 
until worm is fully removed from 
rack-piston nut. 


e. Installation of Rack-Piston 
Nut and Worm Assembly 


1. Assemble lower thrust bearing 
and races on worm. Install new 
cap to worm ‘‘O’’ ring seal. As- 
sembly rotary valve assembly to 
worm by aligning narrow pin slot 
in valve body with pin on worm. 


2. Insert the valve assembly and 
worm in gear housing as an in- 
tegral unit. Do not press on stub 
shaft or torsion bar. See Figure 
8-46, Return hole in housing 
should be fully visible when valve 
and worm are properly installed. 
See Figure 8-47. 


3. Place Seal Protector J-6222 
over end of stub shaft. Install 
adjuster plug assembly in gear 
housing snugly with adjustable 
Spanner Wrench J-7624 then back 
plug off approximately 1/8 turn. 
Install adjuster plug lock nut if 
removed, but do not tighten. 


4. Adjust the thrust bearing pre- 
load. Using Torque Wrench 
J-5853, rotate stub shaft to meas- 
ure valve assembly drag. See 
Figure 8-32. Then tighten ad- 
juster plug to obtain a reading 1 
to 3 inch lbs. in excess of valve 
drag. 


Total of thrust bearing preload 
and valve drag should not exceed 
11 inch lbs. 
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0. Tighten adjuster plug locknut. 
Recheck thrust bearing preload 
to be sure that tightening lock 
nut did not change adjustment. 


6. Install ring compressor sleeve 
Tool J-7576 in gear housing and 
hold it tightly against shoulder in 
the housing. See Figure 8-58. In- 
sert the rack-piston nut into the 
housing until the ball retaining 
Tool J-7539 engages the worm. 
Turn the stub shaft drawing the 
rack-piston nut into the housing. 
When the piston ring is into the 
housing bore, the ball retaining 
tool and the ring compressor may 
be removed. 


7. Install rack-piston end plug 
using 1/2 square drive. Torque 
plug to 50 ft. lbs. See Figure 
8-59, 


8. Lubricate housing end plug 
‘“‘O’’ ring seal with automatic 
transmission oil and install in 
gear housing. 


9, Insert end plug into gear hous- 
ing and seat against ‘‘O’’ ring 
seal. Slight tapping with a soft 
mallet may be necessary to Seat 
plug properly. Install end plug 
retainer ring. 


10. Install pitman shaft assembly 
as outlined in paragraph 8-15, 
subparagraph e, Steps 1 through 5. 


11. Turn lash adjuster counter- 


clockwise a few turns and obtain 
a reading with Torque Wrench 
J-5853 while rotating stub shaft 


7 a 


HOUSING 


Figure 8-58—Installing Rack-Piston Nut 


RACK-PISTON 
NUT 


TORQUE END 
PLUG TO 
50 FT. LBS. 


Figure 8-59—Torquing Rack-=Piston 
Nut End Plug 


through ‘‘high point’’ range. Ad- 
just lash adjuster to obtain a 
reading 4 to 8 in, lbs. higher than 
first reading. 


8-17 DISASSEMBLY, 
INSPECTION AND 
ASSEMBLY OF 
OIL PUMP 


Refer to paragraph 8-12 for re- 
moval and installation of oil pump. 


a. Disassembly of Saginaw 
Oil Pump 


1, Use shipping caps to cover the 
hose union and pipe on pump and 
thoroughly clean exterior of pump. 


2. Remove pump pulley key from 
pump shaft. 


3. Remove reservoir cap and 
drain out oil in pump reservoir, 


4. Install pump ina soft jaw vise 
with pump shaft pointing down. 
Do not clamp pump too tightly in 
vise as this may distort bushing. 


0. Remove two reservoir to pump 
housing studs with ‘‘O’’ rings. 
Discard the ‘‘O’’ rings. 


6. Remove pressure union. Re- 
move ‘‘O”’ ring from union and 
discard. 


7. Remove reservoir from hous- 
ing by rocking back and forth 
while pulling upward. Remove 
reservoir ‘‘O’’ ring Seal on hous- 
ing and discard. Remove small 
reservoir to housing ‘‘O’’ ring 
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seal from counterbore in housing 
and discard. 


8. Rotate end plate retaining ring 
until one end of ring is over hole 
in housing. Spring one end of ring 
with 1/8" punch to allow screw- 
driver to be inserted and lift ring 
out. See Figure 8-60, 


9. Remove pump from vise and 
remove end plate, two pressure 
plate springs, flow control valve 
and spring by turning pump over, 
If end plate should stick in hous- 
ing, lightly tap it to align and 
free it. 


NOTE: Do not disassemble flow 
control valve. 


10. Remove and discard end plate 
“‘O”’ ring seal. 


11, Place shaft end on bench and 
press down on housing until shaft 
is free, Turn housing over and 
remove shaft and rotor assembly, 
being careful not to drop parts. 
If the two dowel pins did not come 
out with assembly, remove dowel 
pins from housing. 


12. Remove and discard pres- 
sure plate ‘‘O’’ ring seal. 


13. Remove shaft seal, if defec- 
tive, by prying out with small 
Screwdriver. 


RETAINING 
RING 


Figure 8-60—Removing End Plate 
Retaining Ring 


STEERING GEAR AND LINKAGE 


b. Inspection of Oil Pump 
Parts 


Clean all parts thoroughly with 
solvent and wipe dry with clean, 
lint-free cloth before inspecting. 


1.. Inspect shaft for wear, 


2. Check fit of the ten vanes in 
slots of rotor; vanes must slide 
freely but fit snugly in slots. 
Tightness may be removed by 
thorough cleaning or removal of 
irregularities using a hard 
Arkansas stone, Replace rotor if 
excessive looseness exists be- 
tween rotor and vanes and replace 
vanes if they are irregularly worn 
or scored. Light scoring on the 
rotor can be repaired by care- 
fully lapping surface of rotor. 


3. Inspect all ground surfaces of 
the rotor ring for roughness or 
irregular wear. Slight irregulari- 
ties may be removed with a hard 
Arkansas stone. Replace ring if 


inside cam surface is badly 
scored or worn and inspect out- 
Side radius of vanes very closely 
for damage, 


4, Inspect the surfaces of the 
pressure plate and thrust plate 
for wear or scoring. Light scor- 
ing can be repaired by carefully 
lapping until surface is smooth 
and flat, after which all lapping 
compound must be thoroughly 
washed away. 


9. Inspect the flow control valve 
bore in the housing for scoring, 
burrs or other damage. Hair line 
scratches are normal. Inspect 
bushing in housing, if worn or 
scored, replace housing, 


6. Inspect the surfaces of the flow 
control valve for scores and 
burrs, Hair line scratches are 
normal, Replace valve if badly 
scored or if it is the cause of low 
pump pressure, Check the screw 
in the end of the valve, if loose, 
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tighten being careful not to dam- 
age machined surfaces, Filter in 
end of screw must be clean. 


7. Check orifice in pressure 
union to be sure it is not plugged. 


c. Assembly of Oil Pump 


1, Make sure all parts are ab- 
solutely clean. Lubricate seals 
and moving parts with automatic 
transmission oil during assembly. 


2, If shaft seal was removed, use 
Installer J-7017 to drive new seal 
into housing with spring side of 
seal toward housing, See Figure 
8-62. Just bottom seal in housing. 


3. Mount housing in vise with 
shaft end down. Install new pres- 
sure plate ‘‘O’’ ring seal in 
groove in housing bore. This seal 
iS Smaller than the end plate ‘‘O”’ 
ring seal and it has a daub of 
paint on it for identification. 


SHAFT SEAL 7] 
SHAFT KEY 
x HOUSING 


RESERVOIR 
O-RING SEAL 


RESERVOIR 
TO HOUSING 
O-RING SEAL 


PLATE 


PRESSURE 
PLATE 
* END PLATE 


RETAINING 
RING 


Figure 8-61—Exploded View of Oil Pump 
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Figure 8-62—Installing Shaft Seal 


4. Insert shaft into housing and 
press down with thumb on splined 
end to properly seat shaft. Be 
careful not to damage shaft seal 
in housing, 


9. Install the two dowel pins in 
housing and install thrust plate on 
the pins with ported face of plate 
to rear of housing. 


6. Install pump ring with small 
holes in ring on dowel pins and 
with arrow on outer edge to rear 
of housing. 


7. Install rotor on pump shaft 
with alignment sleeve toward 
front of housing. Rotor must be 
free on shaft splines. 


8. Install ten vanes in rotor slots 
with radius edge toward outside 
and flat edge toward center of 
rotor. 


9. Lubricate the outside diameter 
and chamfer of pressure plate 
with petroleum jelly and install 
On dowel pins with ported face 
toward pump ring. Dowel pins 
fit into slots in plate that are 
nearest outside diameter of plate. 
Use a soft plastic or wood rod 
and lightly tap around outside dia- 
meter of pressure plate to seat it. 
See Figure 8-63, Pressure plate 
will travel about 1/16" to seat. 
Never press or hammer on the 


Figure 8-63—Seating Pressure Plate 
in Housing 


center of pressure plate as this 
will cause permanent distortion 
and result in pump failure. 


10. Install new end plate ‘‘O”’ 
ring Seal in groove in bore of 
housing. Be sure not to install 
it in end plate retaining ring 
groove which is first groove from 
rear of housing. 


11. Install the two pressure plate 
Springs on the dowel pins, 


12. Lubricate outside diameter 
and chamfer of end plate with 
petroleum. jelly and insert in 
housing. 


13. Place end plate retaining ring 
on top of end plate, Lay a 1/4" 
Spacer on center of end plate, 
then position Installer J-7663 on 
end plate so that the depression 
On it is against the spacer. See 
Figure 8-64. Attach installer to 
housing using the reservoir to 
housing studs with long end of 
studs threading in housing. Press 
end plate down by tightening studs 
until ring groove in housing is 
evenly exposed. Install retaining 
ring. Be sure ring is completely 
seated in housing groove and end 
plate is aligned properly. Remove 
studs, 


CAUTION: Press end plate into 
housing only far enough to install 
retaining ring in groove. 
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14. Install new reservoir ‘‘O”’ 
ring seal on housing. Place a 
new small reservoir to housing 
‘‘O’’ ring Seal in counterbore in 
housing. 


15. Install reservoir on housing 
and line up holes for studs. Tap 
reservoir with a soft mallet to 
Seat it on housing and _ install 
reservoir to housing studs with 
new ‘‘O”’”’ ring seals. Tighten 
studs to 30 ft. lbs. 


16. Install flow control spring in 
housing. Then install flow control 
valve with screw head of valve 
going in housing first. 

17. Assemble new ‘‘O’’ ring in 
groove nearest outlet end of pres- 
sure union. Install union in pump 
and tighten to 30 ft. lbs. 
CAUTION: If ‘‘O’’ ring is install- 
ed in groove on pressure union 


that contains the flow orifice, 
pump will not build-up pressure. 


18, Remove pump from vise and 
install shaft key on shaft, Support 
shaft on opposite side while in- 
stalling key. , 


19, Check for bind in pump by 


rotating drive shaft. Shaft must 
rotate freely by hand. 


8-18 REMOVAL AND 
INSTALLATION OF 
OIL PUMP SHAFT 
SEAL WITH PUMP 
NOT REMOVED 

a. Removal 

NOTE: On air conditioner cars 

it is necessary to remove pump 

from engine as the fan shroud 

is in the way. 


1. Remove fan guard, 
2. Remove pump pulley nut. 


3. Remove pump drive belt from 
pulley. 


4. Remove pulley from pump 
using a suitable puller. Do not 


hammer pulley off shaft. 


5. Remove pulley drive key from 
shaft. 
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UNDER IT an 


Figure 8-64—Installing Housing 
End Plate 


6. Insert a piece of .005'' shim 
stock (approximately 2-1/2" long) 
around shaft and push it past seal 
until it bottoms in pump housing. 
See Figure 8-65. 


7. Remove seal by cutting metal 
body of seal with a sharp tool and 


PROTECTOR 
J-7 586 


prying out. See Figure 8-65, Ex- 
treme care must be used to pre- 
vent damage to shaft and pump 
housing, 


b. Installation 


1, Place seal Protector J-7586 
over shaft. Lubricate new seal 
with automatic transmission oil 
and drive in pump housing spring 
side first with Installer J-7728. 
See Figure 8-66, Just bottom seal 
in housing. Excessive force must 


not be uSed when driving seal in 


place. 


2. Install 
shaft. 


pulley drive key on 


3, Install pulley and drive belt, 
Adjust belt tension. See Figure 
2-39. 


, 
+] 
INSTALLER 4 
| J.7728 


Figure 8-66—Installing Oil Pump Shaft Seal 


POWER STEERING 8-43 


Figure 8-65—Removing Oil Pump 
Shaft Seal 


4. Fill pump reservoir to proper 
level with automatic transmission 
oil and bleed pump as instructed 
in paragraph 8-12, subpara- 
graph e. 


5. Install fan guard. 
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SECTION 8-C 
MANUAL AND POWER STEERING LINKAGE 


CONTENTS OF SECTION 8-C 


Paragraph Subject Page 
8-19 Steering Linkage Specification .... 8-44 
8-20 Description of Steering Linkage... 8-44 
8-21 Adjustment of Steering 

Linkage Idler Arm ......... 8-45 


8-19 STEERING LINKAGE SPECIFICATIONS 


a. Tightening Specifications 


Use a reliable torque wrench to tighten the parts listed to insure proper tightness without straining or 
distorting parts. These specifications are for clean and lightly lubricated threads only; dry or dirty 
threads produce increased friction which prevents accurate measurement of tightness. 


Thread Torque 

Part Location Size Ft. Lbs. 
Bolt. O-line. (Me RodeiClamp: 2 ore. k-a& eed Ake be A. hae A Ge ee he ee. & SSE 3/8-24 20-27 
Bolt Idier-Arm: ‘Support: 16-Krame: 4: 4s. eS te ek Se Ae ee ee ea Ee 3/8-24 40-50 
Nut Tie Rod Ball Stud to Steering Arm & Intermediate Rod ............ 1/2-20 50-60 
Nut Pitman & Idler Arm to Intermediate Rod .........+4-4c2c02ceccees 1/2-20 50-60 
Nut Pitman Arm: to: Pitman Shait: 2. Sow eee as eR ee EO ie a Se me Gore Sis 7/8-14 90-110 
Bushing Idlér-Arm (Saginaw). «<i ae eras &% dc ap Wi WI ae we le ee ee ee 7/8-11 100-115 
b. Steering Linkage Specifications Specification 
VOC. te Se. a: Saka. Gas tah oO Re rr cee ee as Tae Rc ee es A, Be ee ke: Re GA ae Shs ae ees oe Parallelogram 
Make 


Manual Steering 
POWEr SLGETING. A: jee we el Sa See ee a, BOR OS Se Es Be ae ee 
Turning Circle Diameter (Curb to Curb) 


Saginaw Steering 
Saginaw Steering & Thompson Products 


Series 4400-4600 
Series 4700 
Series 4800 


8-20 DESCRIPTION OF 
STEERING LINKAGE 


The parallelogram type steering 
linkage is used to connect both 
front wheels to the steering gear 
pitman arm, The right and left 
tie rods are attached to a forged 
intermediate rod by ball studs. 
The left end of the intermediate 
rod is supported by the pitman 
arm and the right end by an idler 
arm which pivots on a support 
attached to the frame. The pitman 
and idler arms are always paral- 
leled with each other and move 


through symmetrical arcs. There 
are three different linkage set- 
ups. Two manufactured by Sagi- 
naw Steering, one for power gears 
and the other for manual gears. 
The third is manufactured by 
Thompson Products and is used 
only for power gears. See Fig- 
ures 8-67 and 8-68. 


The inner and outer tie rod ends, 
the idler arm support bushing and 
the pitman and idler arm ball 
studs are of the permanent lub- 
ricated design and do not require 
periodic lubrication, on all link- 
age assemblies. 


However, all the ball studs except 
the pitman arm and idler arm ball 
studs have removable plugs. Ifa 
squeak develops in a stud on a 
high mileage car, the plug may 
be removed and a grease fitting 
(1/4 - 28) installed and stud 
lubricated as instructed in 
paragraph 1-3. 


When assembling the idler arm to 
support it must be adjusted as 
shown on Figure 8-67. There is 
no adjustment of the Thompson 
idler arm and support as these 
parts are serviced as an 
assembly. 


STEERING GEAR AND LINKAGE STEERING LINKAGE 8.45 


ADJUST TO 2 15/16" TO 3 1716" 
ARM MUST BE FREE TO ee 
ROTATE A MIN. OF 90° IN 
A COUNTER - CLOCKWISE 


SUPPORT 


~ PITMAN ARM 


IDLER ARM 
ASSEMBLY 


EQUALIZE THREADS AT 
BOTH ENDS OF EACH 


SLEEVE 


DIRECTION 


| INTERMEDIATE ROD 


TIGHTEN ALL BALL STUD 
NUTS TO 55 FT. LBS. 


R.H. TIE ROD 


L.H. TIE ROD 


DO NOT BACK OFF TO 


INSERT PIN 


Figure 8-67—Manual and Power Steering Linkage—Saginaw 


IDLER ARM 
ASSEMBLY 


EQUALIZE THREADS 
AT BOTH ENDS OF 
EACH SLEEVE 


R.H. TIE ROD 


PITMAN no 


© 


L.H. TIE ROD 


TIGHTEN ALL BALL STUD NUTS 
TO 55 FT. LBS. DO NOT BACK 
OFF TO INSERT COTTER PIN 


Figure 8-68—Power Steering Linkage—Thompson 


The Saginaw manual linkage is the 
Same as the Saginaw power steer- 
ing linkage, except the manual 
linkage has ‘a different pitman 
arm to fit the manual gear pitman 
shaft. 


8-21 ADJUSTMENT OF 
STEERING LINKAGE 
IDLER ARM 


The Thompson steering linkage 


does not require any special ad- 
justment as the idler arm and 
support assembly is self- 
adjusting. 


The Saginaw linkage requires 
proper location of the idler arm 
on its support so that the idler 
arm ball socket will be level with 
the pitman arm ball socket. The 
support must be threaded into the 
idler arm bushing until the dis- 


tance from the center of the sup- 
port lower bolt hole to the nearest 
face of the idler arm is 2-15/16" 
to 3-1/16", as shown in Figure 
8-67 and 8-69. When the idler 
arm is installed on support, it 
must be free to rotate a minimum 
of 90 degrees in a counterclock- 
wise direction. 


IMPORTANT: If the Saginaw 
idler arm Support is dismounted 
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from the frame for other work, 
wire the support to the idler arm 
so that it cannot turn from its 
existing position and _ possibly 
change the toe-in of the front 
wheels. 


See Group 7 for adjustment of tie 
rods to obtain proper toe-in of 
front wheels. 


When disconnecting any of the 
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steering linkage ball studs, use 
Puller J-5504 where possible. 
If puller will not work, use Re- 
mover J-3295 and firmly support 
the member that stud is being 
removed from. 
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SPECIAL TOOLS 


J-8569 


— 
+ 
4 
; 
a> 
——————— 


J-5176 


J-4245 J-7017 


STEERING TOOLS 


Steering Gear Tension Scale 0-4 Ibs. 

Steering Wheel Puller 

Truare Pliers 

Testing Gauge, Oil Pressure 

Valve Cover Seal Installer 

Pitman Arm Puller 

0-100 in. Ib. Torque Wrench 

Valve Connector Seal Installer 

Steering Gear Pitman Shaft Oil Seal Installer 

End Cover Bearing Remover and Installer (Adjuster Plug Needle Bearing) 
End Cover Seal Protector (Stub Shaft Protector) 
Pitman Shaft Needle Bearing Remover and Installer 
Power Steering Gear Ball Retaining Tool 

Power Steering Gear Adjustable Spanner Wrench 
Power Steering Pump End Plate Installer 

Worm Shaft Oil Seal Installer , Manual Gear 
Pitman Shaft Oil Seal Installer, Manual Gear 


J-7017 Power Steering Oil Pump Shaft Seal Installer 


J-7728 Power Steering Pump Seal Installer With Shaft in Place 
J-7576 Teflon Ring Compressor 


Figure 8-70—Steering Gear and Linkage Special Tools 
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BRACKET A | 
BRACKET ON CENTER DUCT PANEL CKET ASSEM 


BRACKET ON CENTER DUCT PANEL 


BRACE-STRG. COL. SUPPORT -RT. 
BRACE-STRG. COL. SUPPORT-LT. 


BOLT oS 


SILENCER (4) 


BRACKET- BRAKE PEDAL MTG. 


PLATE -STRG. COL. SUPPORT ANCHOR 


SPRING NUT (2) 


JACKET-STRG. COL MAST 


NUT (2) 


Figure 8-75—Steering Column Installation—Upper End 
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SECTION 8-D 
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MAST JACKET AND TILT STEERING WHEEL ASSEMBLIES 


CONTENTS OF SECTION 8-D 


Paragraph Subject 
8-22 Removal and Installation of 
Mast Jacket Assembly ....... 
8-23 Description of Tilt 
Steering Wheel ........... 
8-24 Tilt Steering Wheel Service 
Procedure « « #% ««% 4.8 @% % *-# 4 
8-22 REMOVAL AND 3. Attach jacket to instrument 


INSTALLATION OF 
MAST JACKET 
ASSEMBLY 


a. Removal 


1. Disconnect ground strap from 
battery. 


2. Disconnect rod from lower 
shift lever. 


3. Remove lower coupling pinch 
bolt on power steering cars, On 
manual steering, remove bolt and 
nut that retain clamp to coupling 
and slide clamp off coupling. 


4. Disconnect wiring harness 
connector from direction signal 
switch, horn wire that enters 
jacket and neutral safety switch. 


0. Remove the two nuts that re- 
tain jacket to lower edge of in- 
strument panel. See Figure 8-75. 


6. Remove the screws that retain 
toe pan cover (located at lower 
end of jacket) to toe pan. 


7. Carefully pull jacket assembly 
up and out of opening in toe pan. 


CAUTION: Use care not to dam- 
age shift indicator pointer. 


b. Installation 


1. Position mast jacket assembly 
through opening in toe pan. 


2. Install steering shaft lower 
coupling on steering gear shaft 
and install lower coupling bolt as 
shown in Figure 8-9 or 8-26. 


panel and to toe pan. See Figure 
8-709. 


NOTE: On power steering, lower 
coupling pins should extend 1/16" 
to 1/8" through steering shaft 


flange when mast jacket is in-. 


stalled, See Figure 8-71. Onman- 
ual steering, the lower end of 
jacket should be 13/8" from end 
of lower coupling on all cars, 
except 4400 Synchromesh cars. 


On 4400 Synchromesh cars, there 
should be 11/2". See Figure 8-72, 


4. Install wiring connectors on 
switches on jacket and horn wire. 


9. Connect battery ground cable. 


6. Check neutral safety switch 
adjustment and adjust if 
necessary. 


8-23 DESCRIPTION OF 
THE TILT STEERING 
WHEEL 


The optional tilt steering wheel is 
designed to give ease of entry and 
driver comfort through six dif- 
ferent steering wheel angle posi- 
tions on the 4400, 4600 and 4800 
Series and seven different steer- 
ing wheel angle positions on the 
4700 Series. The steering wheel 
is locked in the selected position 
by a lever located to the left of 
the steering column. See Figure 
8-76. This lever is pulled toward 
the steering wheel to disengage 
the lock and allow positioning the 
wheel at the desired angle. 


Page 


Figure 8-76—Tilt Steering Wheel 
Release Lever 


The tilt steering assembly basi- 
cally consists of an upper and 
lower steering shaft assembly 
with a universal type joint be- 
tween them. See Figure 8-77. 
The joint has two Delrin spheres 
with a spring installed inside them 
to prevent any looseness in the 
joint. A support assembly is held 
to the mast jacket by a lock plate. 
The actuator is positioned over 
the upper steering shaft and is at- 
tached to the support by two pivot 
pins which allow up down motion 
between these parts. The upper 
and lower lock shoes which are 
retained to the actuator assembly, 
engage pins in the support. Two 
tilt springs are attached between 
the upper edge of the support and 
actuator. 
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The upper shaft is secured in the 
actuator assembly by an upper 
and lower bearing. The bearings 
are preloaded by means of a 
bearing preload spacer. When the 
lever is released, the lock shoes 
will engage the pins in the support 
and hold assembly at angle 
desired. 


When the tilt wheel release lever 
is moved upward the shoe release 
actuator causes the lock shoes to 
move inward and disengage the 
support. This allows the upper 
shaft which steering wheel is at- 
tached to and the actuator assem- 
bly to be set at a different 
position. 


If no pressure is applied to the 
steering wheel when lever re- 
leases lock shoes, the tilt springs 
will position the steering wheel in 
its upper most position. 


The 4400, 4600 and 4800 Series 
tilt wheel has a total of six posi- 
tions. The 4700 tilt wheel has 
seven positions. Each _ position 
moves the steering wheel five 
degrees. The 4700 gains the extra 
position by use of a different up- 
per lock shoe. This lock shoe 
allows the 4700 tilt wheel to move 
up one more position than the 
4400, 4600 and 4800 tilt wheel. 


8-24 TILT STEERING 
WHEEL SERVICE 
PROCEDURES 


a. Removal of Actuator, 
Support and Steering 
Shaft Assemblies 


The parts of the tilt wheel mecha- 
nism may be removed while the 
mast jacket assembly is installed 
in the car. If it is necessary to 
remove shift tube, the jacket as- 
sembly must be removed from 
car. 


1. Remove steering wheel. -Para- 
graph 8-5. 


2. Remove direction signal switch 
from mast jacket. Disconnect 
control cable from switch. 


3. Unplug horn ground wire con- 
nector where it enters mast 
jacket. 


4. Carefully pry up horn contact 
and remove contact and wire from 
actuator. 


5. Remove direction signal lever 
and tilt wheel release lever. 


6. Remove actuator cover. 


(a) Place Remover J-2180 inside 
cover, 


(b) Thread two J-7004 slide ham- 
mers into J-21180 and carefully 
remove cover by applying force 
to oné slide hammer at a time. 
See Figure 8-78. 


7. Remove the upper shaft re- 
tainer ring using #2 Truarc Pliers 
J-4880. See Figure 8-79. 


8. Remove washer, bearing pre- 
load spacer, rubber washer, re- 
tainer cup, seat, bearing inner 
race and upper bearing. See Fig- 
ure 8-90, Discard preload spacer. 


9. Remove turn signal detent 
spring and carefully remove actu- 
ator yoke. 


10. Reinstall tilt release lever 
and position actuator assembly 
at the extreme up position. 


REMOVER J-21180 


~ SLIDE HAMMERS 
Ts J-7004 


ACTUATOR COVER 


Figure 8-78—Removing Actuator Cover 
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Figure 8-79—Removing Retainer Ring 


11. Unhook upper ends of tilt 
springs by inserting a screw- 
driver in top coil of spring and 
prying upward, then disengage top 
loop of spring with another 
screwdriver. See Figure 8-80. 
View A shows removing spring on 
left side and View B shows re- 
moving spring on right side. 


12. Remove the two pivot pins 
with Remover J-21179. See Fig- 
ure 8-81. Thread stud of J-21179 
into pin. Position remover as 
shown so that shift lever bowl 
will not be damaged. Hold stud 
and turn nut to remove pin. 


13. Lift tilt wheel release lever 
to disengage lock shoes from the 
support and remove actuator as- 
sembly. See Figure 8-82. Re- 
move tilt springs. 


14. Remove lower bearing from 
steering shaft. 


15. From the engine compart- 
ment remove the upper pinch bolt 
from the lower steering shaft 
flange. 


16. Remove steering shaft as- 
sembly by pulling it up and out of 
mast jacket. 


STEERING GEAR AND LINKAGE 


> 
‘4 
\A 


TILT 
SPRINGS 


\ 


\: 
> \ 


\ 


¢ 


- 


-\ . | 
uw“ a); 
Oar 


Figure 8-80—Removing Tilt Springs 


17. Remove the four support 
screws and then lift support off 
jacket. 


b. Removal of Shift Bowl 
and Shift Tube 


1. Remove mast jacket assembly 
from car. Paragraph 8-22. 


2. Remove actuator, support and 
steering shaft assemblies from 
mast jacket. Subparagraph a. 


3. Remove the shift tube retainer 
ring and washer from the top of 
shift tube. See Figure 8-83. 


Figure 8-81—Removing Pivot Pin 


4. Remove the shift tube bearing 
retainer from the lower end of the 
mast jacket. 


ACTUATOR 
ASSEMBLY 


5. Remove the shift tube down- 
ward through column with two 
Slide Hammers J-%7004 and Tool 
J-21180, driving against lower 
shift lever. See Figure 8-84. 


6. Remove lock plate, wave 
washer and shift bowl from upper 
end of the mast jacket. 


c. Assembly of Shift Bowl 
and Shift Tube 


1. Install shift bowl on the mast 
jacket, then the wave washer lub- 
ricated with front wheel bearing 


Figure 8-82—Removing Actuator 
Assembly 


MAST JACKET AND TILT STEERING WHEEL ASSEMBLIES 


8-57 


RETAINER 
RING 


——"" 


\% 
> 
.- 


WASHER SHIFT TUBE 


Figure 8-83—Removing Shift Tube 
Retainer Ring 


lube over the mast jacket and then 
slide the lock plate into position 
through the opening in the mast 
jacket. 


2. Install the shift tube assembly 
with felt seal into the mast jacket 
from the lower end of the jacket. 


3. Position the Delrin bearing in- 
to the lower end of the mast jack- 
et so that slots in bearing line up 
with openings in jacket and install 
the retaining ring. 


BEARING 


SB J-21180 
TO REMOVER 


J-7004 


Figure 8-84—Removing Shift Tube 
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4. Apply lube to thrust washer 
and install the washer and re- 
taining ring on the upper end of 
the shift tube. 


5. Install steering shaft support 
and actuator assemblies in mast 
jacket. Subparagraph f. 
6. Install mast jacket in Car. 
Subparagraph 8-22. 


d. Disassembly and Assembly 
of Actuator Assembly 


The actuator, lock shoes. and 
springs may be replaced sepa- 
rately. The shoe release actuator 
is serviced only with the actuator. 
See subparagraph a for removal 
of these parts. 


1, Drive lock shoe pins out of 
actuator and remove shoes and 


Springs. The upper shoe has a 
rubber stop on it. See Figure 
8-85. 


2. If necessary remove control 
cable from actuator. 


3. If removed, install the turn 
signal switch control cable on the 
bell crank in the turn signal actu- 
ator mounting cable loop inboard. 
Install cable bracket screw. 


4. If lock shoes were removed 
from actuator, install the springs 
on the upper end over lock shoes, 
then install the shoes in the actu- 
ator and retain with the pins. See 
Figure 8-86, 


UPPER LOCK SHOE 


WS Til 


4400-4600-4800 SERIFS APPROX. 3/8"” 
4700 SERIES APPROX. 5/16 


\ 


Figure 8-85—Lock Shoes 


LOCK 
SHOE 


SPRING — 


SHOE 
RELEASE 
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TOP VIEW 


BOTTOM VIEW 


Figure 8-86—Actuator Assembly 


NOTE: The upper lock shoe must. 


have the rubber stop installed. 


e. Disassembly and Assembly 
of Steering Shaft Assembly 


See subparagraph a for removal 
of shaft assembly. 


1. Turn upper shaft slightly from 
centerline of lower shaft. 


2. Using. a narrow bladed screw- 
driver, compress joint preload 
spring enough to remove from 
upper shaft, then remove spring 
from centering spheres. See 
Figure 8-87, 


3. Turn upper shaft 90° from 
centerline of lower shaft and re- 
move shaft over flats of centering 
Sphere, 


4. Remove the sphere from the 
upper shaft by rotating so sphere 
flats align with shaft socket. 


o. Apply front wheel bearing lube 
to the centering spheres and the 
steering shaft sockets. 


6. Place the centering spheres in 
the upper shaft socket. 


7. Turn the spheres so the lower 


shaft can be installed over the flat 
area of the spheres. (Approxi- 
mately 90° from centerline of 
lower shaft.) Then install lower 
shaft socket over the sphere so 
that locating mark on end of upper 
shaft is on same side as flat on 
lower shaft. ; 


PRELOAD 
SPRING 


CENTERING SPHERES 


Figure 8-87—Removing Joint 
Preload Spring 
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8, Insert the joint preload spring 
through centering spheres _ into 
lower shaft. Using the upper shaft 
to hold the spring in place anda 
screwdriver in the other hand, 
carefully feed spring into shaft 
joint. See Figure 8-88, 


f. Installation of Support, 
Steering Shaft and Actuator 
Assemblies 


When assembling parts, apply a 
thin coat of front wheel bearing 
lube to all friction parts, 


1. Install the support on the up- 
per end of the mast jacket and 
install the four attaching support 
screws, Torque screws to 25 in. 
lb. Torque larger screws first. 


2. Install the steering shaft as- 
sembly into the mast jacket. 


3. Install steering shaft seal on 
lower end of steering shaft. 


4. Place the lower bearing on 
upper steering shaft. 


5. Snap the lower ends of the two 
tilt springs on the support spring 
anchor. 


6. Install the tilt lever into the 
lock shoe release actuator and in- 
stall horn wire and contact as- 
sembly in actuator assembly. 


7. Apply front wheel bearing lube 
on lock shoes and on frictional 
surfaces at actuator assembly in- 
cluding surfaces where actuated 
contacts support. Move the tilt 
lever up slightly to prevent the 
lock shoes from engaging the sup- 
port pins, then install the actu- 
ator assembly over the steering 
shaft, carefully feeding horn and 
control wire through shift bowl. 
Position actuator assembly on 
support. See Figure 8-82, 


8. Apply lube to pivot pins. Align 
the actuator assembly pivot pin 
holes with the holes in the support 
assembly and install pivot pins. 
Pins should be flush with edge of 
actuator. 
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MOVE SHAFT 


UP TO ALLOW 
SPRING TO BE 
INSERTED IN 
JOINT WITH 
SCREW DRIVER j 


SPRING _—* 
IS FREE 


9. Raise tilt release lever and 
position actuator at extreme up 
position. 


10. Install the upper ends of 
the two tilt springs using Tool 
J-21181 spring installer. See 
Figure 8-89. 


11. Install the turn signal actu- 
ator yoke and detent spring. Be 


sure yoke engages turn signal . 


cable operating lever in actuator. 


12. Install the upper steering 
shaft bearing, bearing inner race, 
seat, retainer cup (lip side up), 
rubber washer, new bearing pre- 
load spacer, washer and retainer 
ring on upper Steering shaft. See 
Figure 8-90. 


13, Using the #2 Truarc Pliers 
J-4880, install the retainer ring 
on upper shaft. Place Installer 
J-21179 with cut out or slot on 
retainer ring as shown in Figure 
8-91. Install the steering shaft 
nut and tighten until the cut out in 
J-21179 is in line with the upper 
edge of the retainer ring groove 
in shaft. See Figure 8-91. Re- 
move nut and J-21179 and allow 
ring to seat in groove in shaft. 


IMPORTANT: Care must be used 
when compressing preload spacer 
in Step 13 so that bearings will be 
properly preloaded, 


SPRING IS HELD afk 


IN PLACE } 


OR 
Se 
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Figure 8-90—Installing Bearing 
Preload Parts 


NOTE: If mast jacket is removed 


or lower end of steering shaft is 
free, check torque of steering 
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UPPER EDGE OF 
CUTOUT IN J-21179 
MUST BE IN LINE 
WITH UPPER EDGE 
OF RETAINING 
RING GROOVE 
IN SHAFT 


Figure 8-91—Compressing Preload 
Spacer 


shaft to see if bearing preload is 
correct using Torque Wrench 


J-5853, Torque should be 35 to 
45 inch ounces in all tilt wheel 
positions. If torque is too high, 
remove retainer ring from upper 
shaft and repeat Step 13 being 
sure to properly compress spac- 


er, If torque is too low, obtain 


another new bearing preload 


spacer and properly install being 


careful not to over compress 
spacer. 


14. Seat horn contact in actuator. 
Coat contact ring with lubriplate. 


15. Remove tilt release lever. 
Align the actuator cover so that 
tang on cover lines up with its 
slot in actuator, Carefully install 
cover on actuator using a block of 
wood, 


16. Install the tilt release and 
direction signal turn levers in 
actuator, 


17. Plug horn wire together at 
mast jacket. 


STEERING GEAR AND LINKAGE 


18. Install steering wheel. Para- 
graph 8-5, 


19, Install direction signal switch 
as follows: 


a. Position tilt wheel in full down 
position, Locate switch pin in 
center position. 


b. Place direction signal lever in 
off position, then install control 
wire loop over switch operating 
pin. 


c. Attach cable wire clamp to 
switch. 


d. Assemble switch to mast 
jacket. 


20. Install lower coupling pinch 
bolt and tighten to 25 ft. lbs. 
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GROUP 9 
BRAKES 


SECTIONS IN GROUP 9 


Section Subject Page Section Subject 

9-A Brake Specifications, Description, 9-C Brake Service, Adjustment, Re- 
Oper auion: eG. 36S. ase, eee ae es 9-1 pair Procedures ......... 

9-B Brake Trouble Diagnosis. ...... 9-10 9-D Power Brakes ........... 


SECTION 9-A 
BRAKE SPECIFICATIONS, DESCRIPTION, OPERATION 


CONTENTS OF SECTION 9-A 


Paragraph Subject Page Paragraph Subject 
9-1 Brake Specifications ......... 9-1 9-3 Operation of Hydraulic Service 
9-2 Description of Brake Mechanism... 9-2 Brakesin cs 60 @ ea de doe eS 


9-1 BRAKE SPECIFICATIONS 


a. Tightening Specifications 


Page 


9-14 
ea. 


Page 


Use a reliable torque wrench to tighten the parts listed, to insure proper tightness without straining or dis- 
torting parts. These specifications are for clean and lightly lubricated threads only; dry or dirty threads 


produce increased friction which prevents accurate measurement of tightness. 


Thread 
Name Size 
Nut Brake Pedal Pivot Shaft to Mounting Bracket ..............2.20.0- 5/16-24 
Screw Wheel Cylinder to Brake Backing Plate ........ 1. ee eww eee wane 5/16-18 
Nut Brake Cylinder and Pedal Mounting Bracket to Dash (Standard and Power)... . 3/8-16 
Bolt & Nut’ Brake Assembly and Steering Arm to Knuckle, Front. ............. 7/16-14 
Nut Rear Brake Assembly to Axle Housing. ..........0.050e0050e0e 22 ee 3/8-16 
Bolt & Nut Brake Assembly and Steering Arm to Knuckle, Rear .............. 1/2-13 
Bolt Brake Assembly through Anchor Pin to Knuckle ............2-... 9/16-18 
Nut Front: Wheel. tor Hub 24. ec a 00s iota Gs noe. eB Geet Ry eh ee Oe op BS We eee 1/2-20 
Nut Rear Wheel and Brake Drum to Axle Shaft ..............0020.8. 1/2-20 
b. General Specifications 
Items 
Operating Mechanism, Service Brakes ......-- +2 eee eee eee Hydraulic 
Parking Brakes: & 4.6.2 6. te 8 oo be eae ee Lever and Cables 
Operation of Service Brakes Independent of Parking Brakes. ........ Yes 
Wheels. Braked, SeCtVicelw a: avg. 4) to ede Ah AS ees Ss a BO Ge eB, ee tS Front and Rear 
PATKINGK © oe Bee SU Ee ek ee RA ee eR Rear Only 
Approx. % of Total Braking Power on—Front Wheel Brakes ........ 06 


Rear Wheel Brakes ........ 44 


Torque- 
Ft. Lbs. 


10-15 
10-15 
20-28 
60-85 
40-55 
90-120 
130-150 
65-86 
65-85 
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b. General Specification (Cont'd) 


Items 


Brake Pedal Height Adjustment, Standard and Power 
Static Pressure in Hydraulic System when Brakes are Released 
Number of Brake Shoes at Each Wheel 


Brake Type 
Brake Shoe Lining Type........ 


Front Shoe Lining Width x Minimum Thickness. ............4.+06.. 


Rear Shoe Lining Width x Minimum Thickness 


Front Brake Drum, All Series 


Master Cylinder Piston Dia., Standard and Power 


Wheel Cylinder Size, Front 
Rear 
Approved Hydraulic Brake Fluid... 


Fluid Level, Below Lip of Reservoir Opening 


Shoe Adjusting Screw Setting, from Point where Wheels can just be turned 


by hand 
Brake Drum Inside Diameter, New . 


Brake Drum Rebore, Max. Allowable Inside Diameter 
Max. Allowable Taper, Before Rebore 


Max. Allowable Out-of-Round, Before Rebore..........e.e.e.ee8ee06 


Max. Allowable Out-of-Balance of Drum 


Max. Allowable Space Between Lining and Shoe Rim after Riveting 


9-2 DESCRIPTION OF 
BRAKE MECHANISM 


The brake mechansim includes a 
brake drum and a brake assembly 
at each wheel, and two separate 
and independent control systems 
for applying the brakes-- (1) Park- 
ing brake control system (2) Serv- 
ice brake control system with 
self-adjusting mechanism. 


a. Wheel Brake Assemblies 


All rear brake drums consist of a 
cast iron rim fused to a pressed 
steel disk. The cast iron rim pro- 
vides an ideal braking surface and 
increases brake lining life. Ex- 
ternal ribs and fins aid in dissi- 
pation of heat. 


All front brake drums are cast 
aluminum alloy with a cast iron 
liner. The aluminum section has 
cast ribs and fins to help dissi- 
pate heat to the air. 


The brake assembly at each wheel 
uses a primary (front) and sec- 
ondary (rear) brake shoe of 
welded steel construction, with 
One-piece molded lining attached 
by tubular rivets. The primary 
Shoe lining is shorter than the 


secondary shoe lining and is of 
different composition; therefore 
the two shoes are not inter- 
changeable. See Figure 9-1. 


Each brake shoe is held against 
the backing plate by a hold-down 
Spring, pin, and cup which allow 
free movement of the shoe. The 
notched upper end of each shoe is 
held against the single fixed an- 
chor pin by a heavy coil spring. 
An adjusting screw and _ lock 
spring connects the lower ends of 
both shoes together and provides 
adjustment for clearance with the 
brake drum. 


ACTUATING 
/ LINK 
ACTUATING 
/ PIVOT 


BA ACTUATOR 
Me RETURN SPRING 
2 ADJUSTING 
—~ SCREW 


Figure 9-1—Right Rear Wheel 
Brake Assembly 
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None 
8 to 16 lbs. 
2 
Self Energizing-Servo 


1 pe. Molded-Riveted 
2.25'' x .220" 
2.00" x .220" 
Finned Aluminum with C.I. Liner 
i 
1 1/8" 
j" 
GM or Delco Super No. 11 or equiv. 
1/8" 


Back Off 15 Notches 
11.997" to 12.007" 
12.080" 

.005"' 

.010"' 

3 in. Oz. 

.005"' 


A hydraulic wheel cylinder 
mounted on the backing plate be- 
tween the upper ends of the brake 
shoes forces the shoes against the 
brake drum when the _ service 
brakes are applied. On rear 
wheels only, a lever mounted on 
each secondary shoe and con- 
nected to the primary shoe by a 
strut is used for applying the 
shoes when used as_ parking 
brakes. See Figure 9-1. 


When the brake shoes contact the 
rotating drum, in either direc- 
tion of car travel, they move 
with the drum until the rear- 
ward shoe is stopped by the an- 
chor pin and the forward shoe 
is stopped by the rearward shoe 
through the connecting adjusting 
screw. Frictional force between 
drum and shoe: lining tires to 
rotate each shoe outward around 
its anchor point but the drum it- 
self prevents this rotation; con- 
sequently the shoes are forced 
more strongly against the drum 
than the applying force is pushing 
them. See Figure 9-2. It is also 
evident that the force applied by 
the drum to the forward shoe is 
imparted to the rearward shoe 
through the connecting adjusting 
screw. 


BRAKES 


APPLYING 


e~ ADJUSTING 
SCREW 


CAR MOVING FORWARD 


Figure 9-2—Brake Shoe Action 


Utilization of the frictional force 
to increase the pressure of shoes 
against the drum is called self- 
energizing action. Utilization of 


force in one shoe to apply the 
opposite shoe is called servo 
action. 


SCREW ——_ 
: 


BRACKET PART OF 
INSTRUMENT PANEL 


Zeca PAD COVER 


BEND TAB TO HOLO 
BRAKE CABLE SECURELY 
(@OTH SIDES) 


CABLE ASSEM. 


ie uy screw 3 
a4 : a HAND RELEASE FOOT BRAKE 


Zoe MUST BE CRIMPED DOWN TO HOLO PEOAL 
TRIM PLATE SECURELY TO PAD. 


b. Parking Brake Control 
System 


The parking brake control system 
uses a foot-operated brake lever, 
conduit enclosed cables, an idler 
lever, brake shoe levers and 
Struts to apply the rear wheel 
brakes only. See Figures 9-3, and 
9-4, 


The foot-operated parking brake 
is connected with a parking brake 
lever cable to an idler lever lo- 
cated between the frame rails 
just forward of the frame tunnel. 
An adjustable clevis at the rear 
end of this cable is used to 


properly position the idler lever. 


A return spring returns the idler 
lever to itS rearward position 
and, at the same time, returns the 
cable and parking brake lever to 
the released position. An equal- 
izer is connected to the center 
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of the idler lever and a ball on 
the forward end of each rear 
cable engages a slot in this 
equalizer. 


The rear end of each rear brake 
cable is attached to the free lower 
end of a brake shoe lever pivoted 
on each secondary (rear) brake 
shoe. A strut is mounted between 
each brake shoe lever and the 
primary (front) brake shoe. See 
Figure 9-1. 


When the foot-— operated brake 
lever is pushed forward the 
cables apply an equal pull to each 
brake shoe lever, and the levers 
and struts force all rear brake 
shoes into firm contact with the 
brake drums. A_ spring-loaded 
latch automatically locks’ the 
brake lever to keep the parking 
brakes applied. The brake lever 
is released by pushing downward 
on the release knob. A warning 
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Figure 9-3—Parking Brake Mechanism - 44-46-4800 Series 


9-4 DESCRIPTION 


BRAKE WARNING (IGHT 


SWITCH 4SSEM | 


_ SCREW ——, 
fi 1SjFT LBS) 
CS 


ies) 


ZABLE ASSEM.—. 
EQUALIZER 


BEND TAB TO HOLD 
BRAKE CABLE SECURELY— 


>! : ; 


pasH Ano [SX 
TOE BOARD-> {Ss} 


FCOT BRAKE - HAND RELEASE 


SPACER 
GUIDE 


SPCURFLY TO PAD, 


x’ 


| ——— NUT 
LH NT y 
VO-1S TFT 85) 
view D 


TABS MUST BE CRIMPEG conan e 
TO HOLD PEDAL TRIM PLATE 


ROD ASSEM, 
LEVER 


BRAKES 


PLATE 


ADJUST FRONT CABLE 
LENG™H 19 Give € 
LENGTH OF SLOT WITH 
BFArE FULLY RELEASED. 


LUGRICATE AREAS INDICATED 
c 


Figure 9-4—Parking Brake Mechanism 4700 Series 


Signal, which is’ standard on 
Series 4800 and optional on Series 
4400-4600, will show a red light 
on instrument panel if the car is 
operated with the parking brakes 
applied. 


c. Service Brake Control 
System—Standard Brakes 


NOTE: See paragraph 9-14 for 
power brakes. 


The regular foot-powered service 
brake control system is a pedal 
Operated hydraulic system which 
applies the brakes at all four 
wheels with equalized pressure. 


The hydraulic system consists of 
One master cylinder connected by 
pipes and flexible hoses to a 


wheel cylinder mounted between 
the brake shoes at each wheel. 
The master cylinder, pipes, 
hoses and four wheel cylinders 
are filled with brake fluid. The 
stop light switch is mounted on 
a bracket just rearward of the 
brake pedal shank. With the 
brakes fully released, the switch 
plunger is fully depressed against 
an operating plate on the pedal 
shank. See Figures 9-7 and 9-8. 
A coiled brake pipe extends down- 
ward from the master cylinder to 
a distributor located on the left 
frame rail. A brake pipe extends 
rearward from the distributor to 
a union inside the left frame rail. 
From the union a pipe extends to 
a bracket on the rear spring cross 


member. At that point it connects 
to a flexible hose which is con- 
nected to a tee located on the 
axle housing. Two pipes lead off 
from the tee, one to the left rear 
wheel cylinder and the other tothe 
right rear wheel cylinder. See 
Figures 9-5 and 9-6. 


The brake pedal is suspended 
from a pivot shaft in the pedal 
bracket. The master cylinder 
push rod clevis attaches directly 
to the shank of the pedal. The 
overall mechanical advantage in 
the standard brake linkage is 6 
to 1. See Figures 9-7, and 9-8. 


The pivot shaft in the brake pedal 
has nylon bushings which are lub- 
ricated during installation but do 
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not require periodic lubrication. 
Whenever the linkage is disas- 
sembled, however, all friction 
surfaces should be lightly coated 
with Lubriplate. Because there is 
no pedal stop, the pedal is stopped 
in the ‘‘off’’ position by contact of 
the push rod with the stop plate in 
the master cylinder. No linkage 
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adjustment is possible; therefore 
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The master cylinder contains a 
fluid reservoir and a cylindrical 
pressure chamber in which force 
applied to the brake pedal is 
transmitted to the fluid which ac- 
tuates the brake shoes. Between 
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Figure 9-7—Standard Brake Pedal and Master Cylinder 
Installation (Synchromesh) 
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Figure 9-8—Standard Brake Pedal and Master Cylinder 
Installation (Automatic) 
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the pressure chamber and the 
fluid reservoir, a breather port 
and compensating port permit 
passage of fluid during certain 
operating conditions. A vented 
cover and flexible rubber dia- 
phragm, at the top of the master 
cylinder reservoir, seal the hy- 
draulic system from possible en- 
trance of contamination, while at 
the same time permitting expan- 
sion or contraction of fluid within, 
the reservoir without direct vent- 
ing. In the pressure chamber, a 
coil spring holds a rubber pri- 
mary cup against the inner end 
of the piston. This cup and a 
rubber secondary seal on the 
outer end of the piston prevent 
escape of fluid past the piston. 
The piston is retained in the cyl- 
inder by a stop plate, and arubber 
boot is installed over this end of 
the cylinder to exclude foreign 
matter. 


Each wheel cylinder contains two 
pistons and two rubber cups which 
are held in contact with the 
pistons by a central coil spring 
with cup expanders to provide a 
fluid-tight seal. The wheel cylin- 
der cups are of a special heat 
resisting rubber. Cups of this 
material must have an expander 
to hold the lips of the cup out 
against the wheel cylinder bore. 
These cup expanders are crimped 
on each end of the wheel cylinder 
spring. The inlet port for brake 
fluid is located between the 
pistons so that when fluid pres- 
sure is applied both pistons move 
outward towards the ends of wheel 
cylinders. The pistons impart 
movement to the brake shoes by 
means of connecting links which 
seat in pistons and bear against 
webs of shoes. Rubber boots en- 
close both ends of cylinder to 
exclude foreign matter. A valve 
for bleeding the brake pipes and 
wheel cylinder is located above 
the inlet port. 


d. Self Adjusting Brake 


The self adjusting brake mecha- 
nism consists of an actuator, 
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actuator pivot, actuator return 
Spring, override spring and an 
actuating link. See Figure 9-13. 
The self-adjusting brake mechan- 
ism is mounted on the secondary 
shoes and operates only when the 
brakes are applied while the car 
is moving in a rearward direc- 
tion and only when the secondary 
shoe moves a predetermined dis- 
tance toward the brake drum. 


When the car is moved in a rear- 
ward direction and the brakes are 
applied, friction between the pri- 
mary shoe and the drum forces 
the primary shoe against the an- 
chor pin. Hydraulic pressure in 
the wheel cylinder forces the 
upper end of the secondary shoe 
away from the anchor pin, the 
upper end of the actuator is pre- 
vented from moving by the actu- 
ating link. This will cause the 
actuator to pivot on the secondary 
Shoe forcing the actuator lever 
against the adjusting screw star 
wheel. If the brake linings are 
worn enough to allow the second- 
ary shoe to move the predeter- 
mined distance, the actuator will 
turn the adjusting screw one 
tooth. If the secondary shoe does 
not move the predetermined dis- 
tance, movement of the actuator 
will not be great enough to rotate 
the adjusting screw. 


When the brakes are released, 
the actuator return spring will 
return the actuator into adjusting 
position on the adjusting screw. 


9-3 OPERATION OF 
HYDRAULIC SERVICE 
BRAKES 


NOTE: See paragraph 9-16 for 
power brakes. 


When the brakes are fully re- 
leased, the master cylinder piston 
is held against the stop plate and 
the primary cup is held just clear 
of the compensating port by the 
master cylinder spring, which 
also holds the check valve against 
itS seat on the valve seat washer. 
The pressure chamber is filled 


with fluid at atmospheric pres- 
sure due to the open compensating 
port and reservoir rubber dia- 
phragm. All pipes and wheel cyl- 
inders are filled with fluid under 
a ‘‘static’’ pressure of 8-16 
pounds per square inch, which 
helps to hold the lips of the wheel 
cylinder cups in firm contact with 
cylinder walls to prevent loss of 
fluid or entrance of air. See Fig- 
ure 9-9, View A. 


When the brake pedal is de- 
pressed to apply the brakes, the 
push rod forces the master cyl- 
inder piston and primary cup for- 
ward. As this movement starts, 
the lip of the primary cup covers 
the compensating port to prevent 
escape of fluid into the reservoir. 
Continued movement of the piston 
builds pressure in the pressure 
chamber and fluid is then forced 
through holes in the check valve 
and out into the pipes leading to 
all wheel cylinders, Fluid forced 
into the wheel cylinders between 
the pistons and cups causes the 
pistons and connecting links to 
move outward and force the brake 
shoes into contact with the drums. 
See Figure 9-9, View B. 


Movement of all brake shoes into 
contact with drums iS accomp- 
lished with very light pedal pres- 
sure. Since pressure is equal in 
all parts of the hydraulic system, 
effective braking pressure cannot 
be applied to any one drum until 
all of the shoes are in contact 
with their respective drums; 
therefore the system is Self- 
equalizing. After all shoes are 
contacting the drums, further 
force on brake pedal builds up 
additional pressure in the hydrau- 
lic system, thereby increasing the 
pressure of shoes against drums. 


On rapid stops some car weight is 
transferred from the rear to the 
front wheels, consequently greater 
braking power is required at front 
wheels in order to equalize the 
braking effect at front and rear 
wheels. Greater force is applied 
to front brake shoes by using 


larger wheel cylinders, so that 
distribution of braking power is 
approximately 56% at front wheels 
and 44% at rear wheels. 


When the brake pedal is released, 
the master cylinder spring forces 
the pedal back until the push rod 
contacts the stop plate in master 
cylinder. This spring also forces 
the piston and primary cup to 
follow the push rod and presses 
the check valve firmly against its 
Seat. 


At start of a fast release the 
piston moves faster than fluid can 
follow it in returning from the 
pipes and wheel cylinders, there- 
fore, a partial vacuum is momen- 
tarily created in the pressure 
Chamber. Fluid supplied through 
the breather port is then drawn 
through the bleeder holes in 
piston head and past the primary 
cup to keep the pressure chamber 
filled. See Figure 9-9, View C. 


As pressure drops in master cyl- 
inder, the shoe springs retract all 
brake shoes and the connecting 
links push the wheel cylinder 
pistons inward, forcing fluid back 
to master cylinder. Pressure of 
returning fluid causes a rubber 
disc to close all holes in the 
check valve and forces the check 
valve off its seat against the ten- 
sion of master cylinder spring; 
fluid then flows around the check 
valve into the pressure chamber. 
With the piston bearing against 
the stop plate and the lip of the 
primary cup just clear of the 
compensating port, excess fluid 
which entered through the bleeder 
holes, or was created by expan- 
sion due to increased tempera- 
ture, now returns to reservoir 
through the uncovered compensSat- 
ing port. See Figure 9-9, View D. 


When pressure in wheel cylinders 
and pipes becomes slightly less 
than the tension of master cylin- 
der spring, the check valve re- 
turns to its seat on head nut to 
hold 8 to 16 pounds per square 
inch of ‘‘static’’ pressure in the 
pipes and cylinders. 
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Figure 9-9—Operation of Brake Hydraulic System 
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9-4 INSPECTING AND 
TESTING BRAKES 


a. Inspecting Brakes 


At reasonably frequent intervals 
the brakes should be inspected for 
pedal reserve, which is the clear- 
ance between the pedal pad and 
the toeboard when the brake pedal 
is firmly depressed while brakes 
are cold. — 


For average driving, pedal re- 
serve with cold brakes should be 
not less than 2" with regular 
(foot powered) brakes, or 1" with 
power brakes. For high speed 
driving the pedal reserve should 
not be less than 3" with regular 
brakes or 1-1/2" with power 
brakes. Heat generated by high 
Speed stops will expand brake 
drums and increase shoe clear- 
ance, thereby permitting pedal 
pad to go closer to toeboard when 
brakes are hot. 


Brakes should be corrected when- 
ever the action becomes unduly 
severe, erratic, or uneven. Brake 
Shoe linings should not be per- 
mitted to wear down until rivets 
contact drums because drums will 
be scored. AS car mileage ap- 
proaches the point where relining 
may be required it is advisable to 
remove one or more drums for 
inspection of lining in order to 
avoid the possibility of damaging 
brake drums. 


b. Testing Brakes 


Overall brake performance cannot 
be properly tested with the wheels 


jacked up because this procedure 
does not test the self-energizing 
servo action of the brake shoes 
and the effect of car weight dis 
tribution. on deceleration. 


Brakes should be tested on dry, 
clean reasonably smooth and level 
roadway. <A true test of brake 
performance cannot be made if 
roadway is wet or greasy, or is 
covered with loose dirt so that all 
tires do not grip road equally. A 
true test cannot be made if road- 
way is crowned so as to throw 
weight of car toward wheels on 
One side, or is so rough that 
wheels tend to bounce. 


Test brakes at different car 
speeds with both light and heavy 
pedal pressure; however, avoid 
locking the wheels and sliding the 
tires on roadway. Locked wheels 
and sliding tires do not indicate 
brake efficiency since heavily 
braked but turning wheels will 
stop the car in less distance than 
locked wheels. More tire-to-road 
friction is present with a heavily 
braked turning tire than with a 
sliding tire. 


c. External Conditions That 
Affect Brake Performance 


In addition to roadway conditions 
mentioned (subpar b) the follow- 
ing external conditions may affect 
brake performance and should be 
corrected before work is done on 
the brake mechanism. 


a. Tires. Tires have _ unequal 
contact and grip on road will 
Cause unequal braking. Tires 
must be equally inflated and non- 
skid tread pattern of right and 
left tires must be approximately 
equal. Right and left tires must 
have approximately the same 
diameter. 


b. Car Loading. When car has 
abnormally unequal loading, the 
most heavily loaded wheels re- 
quire more braking power than 
others. A heavily loaded car re- 
quires more braking effort. 


c. Front Wheel Bearings. Aloose 
front wheel bearing permits the 
drum to tilt and have spotty con- 
tact with brake shoe linings, caus- 
ing erratic brake action. 


d. Front End Alignment. Mis- 
alignment of the front end, parti- 
cularly in regards to limits on 
camber and king pin inclination, 
will cause brake action to appear 
unequal between sides. 


e. Shock Absorbers. Faulty shock 
absorbers that permit bouncing of 
car on quick stops may give the 
erroneous impression that brakes 
are too severe. 


9-5 BRAKE TROUBLE 
INDICATIONS AND 
CORRECTIONS 

a. Brake Pedal Travel 


Excessive, or Pedal 
Goes to Toeboard 


(1) Excessive Brake Shoe Clear- 
ance. Excessive clearance is in- 
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dicated if a good brake is obtained 
after pumping brake pedal several 
times, 


(2) Fluid Reservoir Empty. If 


fluid reservoir is empty, a good 
brake cannot be obtained by pump- 
ing brake pedal. Fill reservoir 
(par. 9-6) and check for springy 
pedal action (subpar. b, below). 


(3) Air in Hydraulic System. Air 
in hydraulic system will cause a 
springy action of brake pedal. If 
volume of air is large, the pedal 
will go to toeboard under normal 
pressure. See subparagraph b 
below for causes of air in hy- 
draulic system. Bleed hydraulic 
system (par. 9-6). 


(4) Fluid Leak in Hydraulic Sys- 
tem, A leak in the hydraulic sys- 
tem will allow the pedal to goto 
the toeboard gradually under con- 
tinued pressure. An external leak 
is indicated by loss of fluid in 
fluid reservoir. Check all brake 
pipe connections and all cylinders 
for evidence of fluid loss. If no 
leaks are found, remove master 
cylinder, disassemble and check 
for internal leak. Check for 
scores or other damage to cylin- 
der bore, piston, or primary cup 
(par. 9-13). 


In Power brake cylinder, check 
for scores or other damage to 
hydraulic plunger or rubber cup. 


(5) Improper Brake Fluid. Im- 
proper brake fluid may boil due to 
high temperature. Flush system 
and refill with specified brake 
fluid (par. 9-6). 


b. Springy, Spongy Action of 
Brake Pedal 


(1) Air in Hydraulic System. Air 
will enter the hydraulic system if 
there is not sufficient reserve 
fluid in the master cylinder res- 
ervoir. A disconnected pipe per- 
mits air to enter the system. A 
Clogged vent will permit air to be 
drawn in past the piston secondary 
Cup on the return stroke, A leak- 
ing check valve causes loss of 


static pressure in the system, 
thus permitting air to be drawn 
in past wheel cylinder cups. 


Clean out clogged vent or replace 
leaking check valve as required. 
Fill reservoir and bleed hydrau- 
lic system (par. 9-6). 


(2) Brake Drum Out of Round. 
Usually indicated by an unstable 
action of brake pedal. Check 
brake drums and true up if neces- 
sary (par. 9-11). 


c. Brakes Severe on Light 
Pedal Pressure 


(1) Loose Front Wheel Bearings. 


Check for play in bearings with 
wheels jacked up and adjust if 
necessary (par. 7-10). 


(2) Loose Brake Backing Plate. 
Tighten all backing plate bolts. 


(3) Brake Shoes 
Adjusted. 


(4) Excessive Dust in Brake As- 
semblies. When excessive dust is 


Not Properly 


present, brakes are usually more 


severe. Thoroughly clean brake 
shoe linings to remove embedded 
dirt (par. 9-10). 


(5) Faulty Brake Shoe Linings or 


Drums. Charred linings or scored 


drums cause grabbing action. A 
small amount of grease or brake 
fluid on linings may cause grab- 
bing action. Replace linings and 
true up or replace scored drums 
(par. 9-11). 


(6) Brake Shoe Linings Reversed. 
The primary lining is_ shorter 
than secondary lining and of dif- 
ferent composition. Install brake 
shoes in proper positions. (par. 
9-10). 


d. Excessive Pedal Pressure 
Required 


(1) Foreign Substances on Brake 
Linings. Check for grease, brake 
fluid, or other foreign substances 
on linings. Replace grease or 
fluid soaked linings (par. 9-10). 
Sand off other foreign substances. 
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(2) Improper Brake Lining. Very 
hard brake lining may have poor 
braking effect. Install standard 
Buick lining (par. 9-10), 


(3) Improper Brake Fluid. Fluid 
containing substances injurious to 
rubber will cause swelling of rub- 
ber cups in master and wheel cyl- 
inders. Replace rubber cups, 
flush system and refill with 
specified brake fluid (par. 9-6, 
9-12, 9-13). 


e. Hard or Sticky Initial Pedal 
Pressure on Power Brakes 


Above conditions may be accom- 
panied by failure of pedal to re- 
turn to release _ position when 
foot pressure is removed. 


(1) Binding Pedal Linkage. Re- 
move and lubricate pedal linkage 
pivot pins with Lubriplate. 


(2) Swollen Hydraulic Cups. Re- 
place all rubber parts and com- 
pletely flush system to remove all 
traces of mineral oil. 


f. Power Brake Cylinder 
Does Not Boost 


(1) Test for power cylinder op- 
eration as follows: With engine 
stopped, depress brake pedal sev- 
eral times to eliminate all vac- 
uum from the system. Apply the 
brakes and while holding foot 
pressure on brake pedal, start 
the engine. If power cylinder is 
operating, the pedal will move 
slightly forward when vacuum 
power is added to the pedal 
pressure. 


(2) If above test shows that power 
cylinder is not operating, check 
the following items. 


(a) Vacuum Check Valve Stuck 
Closed. Remove check valve and 
free up or replace it. 


(b) Vacuum Hose Broken or Ob- 
structed. Replace damaged or ob- 
structed hose and make certain 
connections are tight. 
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(c) Blocked Air Inlet. Check con- 
dition of air cleaner. Clean or 
replace parts as required. 


(d) Air Valve Sticking in Power 
Piston. Remove and disassemble 
power cylinder for inspection 


(par. 9-16). 


(3) If above test shows that power 
cylinder is operating but not giv- 
ing normal brake action, check 
the following items. 


(a) Insufficient Brake Fluid in 
System, Fill reservoir, bleed all 
lines and check for leaks (par. 
9-6). 


(b) Brake Lining Condition, 
Check for glazed, dirty, or oily 
brake linings. Clean or replace. 


g- Brakes Drag at One Wheel 


(1) Loose Front Wheel Bearings. 
Check for play in bearings with 
wheel jacked up and adjust if 
necessary (Group 7). 

(2) Insufficient Clearance at 
Brake Shoes. 


(3) Weak or Broken Brake Shoe 
Spring. Replace spring and check 
brake shoe adjustment (par. 9-10). 


(4) Wheel Cylinder Piston Stuck 
or Cups Distorted. May be caused 
by dirt in hydraulic fluid, impro- 
per fluid, or previous use of a 
Cleaning fluid which is detrimental 
to rubber parts, Overhaul wheel 
cylinder and replace any defective 
parts (par. 9-12). It is also ad- 
visable to flush hydraulic system 
to prevent repetition of trouble 
(par. 9-6), 


(5) Obstruction in Brake Pipes 
or Hoses. Obstruction may be 
caused by foreign material, dam- 
aged pipe, kinked or deteriorated 
brake hose. Flush hydraulic sys- 
tem (par. 9-6) or replace dam- 
aged or defective part as required. 


h. Brakes Drag at All Wheels 


(1) Insufficient Clearance at 
Brake Shoes. 


(2) Master Cylinder Piston Com- 
pensating Holes Closed. If the 
compensating holes are plugged 
by foreign material, or are cov- 
ered by the piston primary cup 
when brake pedal is in released 
position, high pressure will be 
maintained in hydraulic system 
and brake shoes will be held in 
contact with drums. This condi- 
tion is indicated by lack of normal 
pedal travel and avery solid feel 
when pedal is depressed. 


Make certain that pedal is free on 
pivot and at push rod connection. 


If freeing up brake pedal does not 
correct the trouble, remove mas- 
ter cylinder for disassembly and 
thorough cleaning (par. 9-13). 


CAUTION: Never insert a test 


wire through compensating holes 


as this may leave a burr, which 
will cut a groove in primary Cup. 


(3) Wheel Cylinder Piston Cups 
Distorted. If the rubber parts in 
master cylinder are found to be 
swollen and distorted (Step 2, 
above), it indicates the presence 
in hydraulic system of a mineral 
base oil such as kerosene, gaso- 
line, or engine oil. Such sub- 
stances will cause all rubber 
parts to swell and distort; there- 
fore it is necessary to thoroughly 
flush the hydraulic system (par. 
9-6) and replace all rubber parts. 


i. Power Brakes Do Not 
Release Properly 


Refer to subparagraph h above for 
causes of brake drag due tocondi- 
tions other than the power brake 
cylinder and its control linkage. 


(1) Binding Push Rod. See sub- 
paragraph e, item (1). 


(2) Swollen Hydraulic Cups. See 
subparagraph e item (2). 


(3) Plugged Compensating Ports. 
Remove and disassemble power 
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cylinder, clean thoroughly (par. 
9-17), also flush brake hydraulic 
system to remove all dirt. 


(4) Power Unit Internal Friction. 
Remove, disassemble and inspect 
power cylinder, looking particu- 
larly for weak or broken springs 
and for dry rubber cups and ‘‘O”’ 
ring seals. Reassemble as speci- 
fied (par. 9-16). 


i. Car Pull to One Side 


(1) Tires Unequal. Tires un- 
equally inflated, or having unequal 
wear of treads or different non- 
skid tread designs may Cause car 
to pull to one side when brakes 
are applied. Inflate all tires to 
specified pressure (par. 1-1). 
Rearrange tires if necessary so 
that tread non-skid characteris- 
tics are more nearly equal on 
both sides of car. 


(2) Brake Shoes Improperly Set. 
Although hydraulic brakes are 
self-equalizing so far as applying 
pressure at each brake shoe is 
concerned, the brake shoes will 
not hold equally if not centered 
in drums, or if the wear pattern 
is not uniform on all four shoes. 


(3) Loose Front Wheel Bearings. 
Check for play in bearings with 
wheels jacked up and adjust if 
necessary (Group 7). 


(4) Out-of-Round or Scored Brake 
Drums. True up or replace as 
required (par. 9-11). 


(5) Brake Linings Not Matched, 
or Improperly Placed. Brake lin- 
ings must be of same composition 
on left and right sides of car, 
otherwise unequal braking action 
will result. If primary and sec- 
ondary linings are interchanged 
at any wheel, unequal braking will 
be obtained. Replace or change 
linings as required (par. 9-10): 


(6) Foreign Substances on Some 
Brake Linings. Any foreign sub- 
stance on linings will affect brak- 
ing action. Thoroughly clean any 
linings having water, sand, paint, 
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imbedded particles of metal, etc., 
on surface. Sand or brush the af- 
fected surface—do not use any 
liquid cleaning agent. Linings 
having oil, grease, or hydraulic 
fluid on linings cannot be cleaned 
satisfactorily and must be re- 
placed (par. 9-10). 


(7) Loose Brake Backing Plate. 
Tighten all backing plates. 


(8) Unequal Camber. If car has a 
tendency to lead to one side when 
driven on a level road it will also 
pull to one side when brakes are 
applied. Adjust camber to speci- 
fied limits (Group 7). 


k. Brakes Squeak 


(1) Brake Drum Condition. Care- 
fully inspect brake drums for out- 
of-round, scoring or cracks, Re- 
bore any drum if out-of-round or 
scored (par. 9-11). Replace any 
drum which is cracked or has 
hard spots in braking surface. 


(2) Foreign Material Imbedded in 


Lining. Metallic particles or grit 


imbedded in brake lining will 
cause squeaking. Sand the sur- 
faces of linings and remove all 
particles of metal. In some cases 
it may be necessary to dress the 
lining surfaces with a portable 
resurfacing machine in order to 
properly clean the surfaces and 
insure good contact with brake 
drums. 


(3) Linings Loose on Brake 
Shoes. Replace any rivets that 


are loose. Lining must be tightly 


held against brake shoe flange, 
particularly at the ends (par. 
9-10). 


(4) Bent Brake Backing Plate. 
True up or replace backing plate. 


(5) Improper Brake Shoe Lining. 
Install standard Buick Lining or 
equivalent (par. 9-10). 


(6) Shoes Scraping on Backing 
Plate. Squeaking or ‘‘crunch’’ 
will be produced if contact sur- 
faces are dry, rusty, or rough. 
The noise is more pronounced if 
brake shoes have considerable 
movement due to large clearance 
between shoes and drums. Clean, 
smooth up, and lubricate contact 
surfaces and reduce shoe move- 
ment by adjusting to safe mini- 
mum clearance (par. 9-10). 


I. Brakes Fade (Fail to Hold) 


The condition known as ‘‘fade’’ 
is caused by loss of friction be- 
tween brake lining and drums as 
a result of abnormally high lining 
temperatures. Excessive heat 
cooks out the most volatile in- 
gredients of the bonding material 
in lining and this acts as a 
lubricant. 


Excessive lining temperatures 
will be produced by partial or 
spotty contact of linings with 
brake drums, due to improper 
adjustment. Excessive lining 
temperature also can be caused 
by frequent and heavy braking at 
high speed, driving with parking 
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brakes partially applied, ‘‘riding’’ 
the brake pedal, or prolonged use 
of brakes on steep grades without 
using low range to obtain adequate 
engine braking. 


After a set of brakes have faded 
a few times it is probable that 
they will continue to fade even 
though the shoes have been ad- 
justed to establish full contact of 
linings with drums. This is be- 
cause the cooking out of bonding 
ingredients has destroyed the 
frictional properties of the lining 
surfaces. If the lining thickness 
is ample and the cooking process 
has not been prolonged, it may 
be possible to obtain a correction 
and some useful life by grinding 
off about .020"' from the lining. 
Merely sanding off the lining sur- 
face will not remove destroyed 
lining material. If this cannot be 
done, replacement of lining is the 
only remedy. 


The use of improperly com- 
pounded linings will also produce 
fade. Some replacement linings 
lose their frictional properties 
at lower temperatures than the 
linings selected for Buick brakes. 
Such linings must be replaced. 


When brake drums are rebored 
too thin they will have excessive 
expansion due to heat. The result 
is loss of pedal reserve and brak- 
ing when drums are hot, and good 
brakes when drums are cold. This 
may be erroneously diagnosed as 
fade, but fade occurs with ample 
pedal reserve. 
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9-6 FILLING, BLEEDING, 
FLUSHING BRAKE 
HYDRAULIC SYSTEM 


a. Filling Brake Master 
Cylinder 


The master cylinder must be kept 
properly filled to insure adequate 
reserve and prevent air from en- 
tering the hydraulic system. 
Avoid overfilling. 


On all cars (with regular or 
power brakes), the brake fluid 
reservoir is on the master cylin- 
der which is located under the 
hood on the left side. 


Thoroughly clean reservoir be- 
fore removal to avoid getting dirt 
into reservoir. Add fluid as re- 
quired to bring level 1/8" below 
lip of reservoir opening. Use 
Delco Super No. 11 Hydraulic 
Brake Fluid or equivalent. 


CAUTICN: Do not use shock ab- 
sorber fluid or any other fluid 
which contains mineral oil. Do 
not use a container which has 
been used for mineral oil. Evena 
trace of mineral oil will cause 
swelling and distortion of rubber 
parts in the hydraulic brake 
system. 


Check for clear vent holes in 
filler cap and make sure dia- 
phragm is in good condition before 
installing retaining bail. : 


b. Bleeding Brake Hydraulic 
System 


A bleeding operation is necessary 
to remove air whenever it is in- 
troduced into the hydraulic brake 
system, Since air iscompressible 
and hydraulic fluid is not, the 
pressure of air in the system is 
indicated by a springy, spongy 
feeling on the brake pedal ac- 
companied by poor braking action. 


Air will be introduced into the 
hydraulic system if the brake 
pedal is operated when the fluid 
is too low in master cylinder 
reservoir. Air will also enter the 
system whenever any part of hy- 
draulic system is disconnected. 


It will be necessary to bleed the 
hydraulic system at all four wheel 
cylinders if air has been intro- 
duced through low fluid level or 
by disconnecting brake pipe at 
master cylinder. If brake pipe is 
disconnected at any wheel cylin- 
der, then that wheel cylinder only 
need be bled. If pipes are dis- 
connected at any fitting located 
between master cylinder and 
wheel cylinders, then all wheel 
cylinders served by the discon- 
nected pipe must be bled. See 
Figures 9-5 and 9-6. 


c. Sequence of Bleeding 
Wheel Cylinders 


It is advisable to bleed one wheel 
cylinder at a time to avoid getting 


fluid level in reservoir danger- 
ously low. The correct sequence 
of bleeding is left front, right 
front, left rear, right rear. This 
Sequence expels air from the 
lines and wheel cylinders nearest 
to the master cylinder first, and 
eliminates the possibility that air 
in a line close to the master cyl- 
inder may enter a line farther 
away after it has been bled. 


CAUTION: Do not perform bleed- 
ing operation while any brake 
drum is removed. 


d. Bleeding Wheel Cylinder 
Without Pressure Tank 


1. Fill master cylinder (subpar. 
a, above), 


2. Install Wrench J-21472 on 
bleeder valve. Slip a _ brake 
bleeder tube over ball of wheel 
cylinder bleeder valve. Place 
lower end of bleeder tube in a 
clean glass jar. Unscrew bleeder 
valve 3/4 of a turn. See Figure 
9-10. 


3. Depress brake pedal a full 
stroke, then allow pedal to return 
slowly to released position. Al- 
lowing pedal to return quickly 
may draw air into system, Con- 
tinue operating pedal in this man- 
ner until fluid flows from bleeder 
tube into glass jar in a solid 
stream that is free of air bubbles, 
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Figure 9-10—Right Wheel and 
Brake Assembly 


then close the bleeder valve se- 
curely and remove bleeder tube. 


4. Frequently check master cyl- 
inder to make sure that it con- 
tains fluid. Allowing reservoir 


to be emptied will cause air to be 


drawn into hydraulic system, 


09. When bleeding operation is 
completed at all wheel cylinders 
where needed, make sure that 
fluid level is 1/8" below lip of 
master cylinder filler opening; 
then install rubber diaphragm, 
cover, and retaining bail. 


6. Discard the brake fluid depos- 
ited in glass jar during bleeding 
Operation. It is poor economy to 
attempt to clean fluid that has 
Once been used. 


e. Bleeding Wheel Cylinder 
with Pressure Tank 


IMPORTANT: When using a pres- 
sure tank, air bubbles may form 
in the tank and enter the brake 
hydraulic system. To avoid this, 
observe the following points when 


handling a pressure tank: (1) D 


not shake or agitate the pressure 


tank after air pressure has been 
added or is being added. (2) Al- 
low pressure tank to stand in one 
position as much as possible, and 
bring air hose over to tank when 
adding head of air. (3) Make cer- 
tain the valves on the pressure 
tank lines are not defective al- 
lowing air to be sucked in when 
fluid passes through the lines. 
(4) Pressure tank should be kept 
at least 1/3 full of fluid to avoid 
air bubbles forming. (5) If pres- 
Sure tank is full of air bubbles, 
release air pressure and bubbles 
will increase in size, be forced 
to top of fluid, and escape. 


1. Thoroughly clean master cyl- 
inder filler cap and surrounding 
area; then remove cap and 
diaphragm. 

2. Make sure that pressure tank 
is at least 1/3 full of specified 
brake fluid, and that hose and 
master cylinder reservoir are 
filled with fluid. Attach hose to 
master cylinder filler opening. 


3. Install Wrench J-21472 on 
bleeder valve. Slip a brake 
bleeder tube over ball of wheel 
cylinder bleeder valve. Place 
lower end of bleeder tube in a 
clean glass jar. Unscrew bleeder 
valve 3/4 of a turn. See Figure 
9-10. 

4. Open pressure tank hose valve 
to apply fluid to master cylinder 
under pressure that does not ex- 
ceed 35 pounds. It is not neces- 
sary to pump the brake pedal when 
using pressure tank. 


2. When fluid flows from bleeder 
tube into glass jar in a solid 
stream that is free of air bubbles, 
that particular cylinder and line 
are bled; tighten bleeder valve 
securely and remove bleeder tube. 


6. When bleeding operation is 
completed at all wheel cylinders 
where needed, make sure that 
fluid level is 1/8" below top of 
master cylinder filler opening. 
Then install rubber diaphragm, 
filler cap, and bail. 
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f. Flushing Brake Hydraulic 
System 


It is recommended that the entire 
hydraulic system be thoroughly 
flushed whenever new parts are 
installed in the hydraulic system, 
Or new shoes or linings are in- 
stalled. Flushing is also recom- 
mended if there is any doubt as 
to the grade of fluid in the sys- 
tem or if fluid has been used 
which contains the slightest trace 
of mineral oil, 


Flushing is performed at each 
wheel cylinder in turn, and in the 
Same manner as the bleeding op- 
eration except that bleeder valve 
is opened 1-1/2 turns and the 
fluid is forced through the pipes 
and wheel cylinder until it 
emerges clear incolor. Approxi- 
mately one quart of fluid is re- 
quired to flush the hydraulic 
system thoroughly. 


When flushing is completed at all 
wheel cylinders, make certain 
that master cylinder reservoir is 
filled to proper level. 


9-7 BRAKE ADJUSTMENT 


a. Preliminary Checks 


1. Depress brake pedal firmly. 
If pedal travels to within 2 inches 
of toeboard and has a hard feel, 
brake shoes require adjustment 
or relining. However, if pedal has 
a spongy feel, brake system needs 
bleeding. 


2. Remove one front wheel with 
hub and drum assembly. Inspect 
brake lining. If lining is worn 
nearly to rivets, reline brakes 
(par. 9-10). 


3. Check fluid level in master 
cylinder reservoir and add fluid 
if necessary (par. 9-6), 


4. Fully release parking brake 
lever and place transmission in 
neutral, 
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>. Pull on both ends of rear brake 
cable a number of times to make 
Sure that cables operate rear 
brake shoes freely and do not 
bind in conduits, Check for free 
movement of cable in brake cable 
equalizer and check idler lever 
return spring for tension, Re- 
place a weak or broken spring. 


b. Brake Pedal Height and 
Stop Light Switch 
Adjustment 

NOTE: Brake pedal height cannot 

be adjusted in either manual or 

power brake cars. 


In both manual and power brake 
cylinders, non-adjustable push 
rods connect directly to the brake 
pedals. Therefore, brake pedal 
height depends entirely on a stop 
in the master cylinder, which is 
also non-adjustable. No external 
brake pedal return spring is used, 
so pedal return depends entirely 
On a Spring within the cylinder, 


Make certain that the brake pedal 
returns completely when released 
Slowly. If the pedal does not re- 
turn freely, check all pivot points 
for binding or lack of lubrication. 
With pedal in fully released po- 
sition, the stop light switch 
plunger should be fully depressed 
against an operating plate on the 
pedal shank. Adjust switch by 
turning in or out as necessary. 
See Figures 9-15 and 16. 


c. Initial Adjustment 
at Wheels 


1, Remove adjusting hole cover 
from brake backing plate. Install 
J-21281 through adjusting hole to 
move actuator off adjusting screw. 
Use J-6166 to turn brake adjust- 
ing screw, expand brake shoes at 
each wheel until the wheel can 
just be turned by hand. Moving 
end of tool in hand downward ex- 
pands the shoes. See Figure 9-11. 
The drag should be equal at all 
wheels. 


2. Back off brake adjusting screw 
at each wheel 30 notches, If shoes 
still drag lightly on drum, back 
off adjusting screw one or two 


Figure 9=-11—Expanding Brake Shoes 


additional notches. NOTE: Brakes 


should be free of drag when screw 


has been backed off approximately 
6 notches. Heavy drag at this 


point indicates tight parking brake 


cables, 


3. Install adjusting hole cover in 
backing plate when adjustment is 
completed. 


4. Check parking brake by de- 
pressing parking brake pedal, If 


pedal depresses more than 8 
clicks, cable adjustment is too 
loose. Release parking brake and 


check both rear wheels to make 
Sure they turn freely in either 
direction. If wheels are not free, 
cable adjustment is too tight or 
cables may be seized due to rust. 
Adjust cables as necessary. (par. 
9-8). 


2. Remove jacks and road test 
car for service and parking brake 
performance (par. 9-4). 


9-8 PARKING BRAKE 
ADJUSTMENT— 
CABLE LUBRICATION 


a. Adjustment 


Adjustment of the parking brake 
iS necessary whenever the rear 
brake cables have been discon- 
nected or when the cables have 
stretched due to extended use. 
Also to insure proper functioning 
of the parking brake, the idler 
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lever must have approximately 
3/8"' clearance in slot in frame 
as shown in Figures 9-3 and 9-4 
when parking lever assembly is 
fully released, Need for a parking 
brake adjustment is indicated if 
the service brake operates with 
a good pedal reserve, but the 
parking brake ratchets more than 
8 clicks when depressed. 


1, Make a brake adjustment as 
described in paragraph 9-7 (sub- 
par. Cc). 


2. Check for correct position of 
idler lever in slot in frame with 
parking brake fully released. See 
Figure 9-3 and 9-4, If necessary, 
adjust front cable clevis. 


3. Depress parking brake pedal 
exactly 2 ratchet clicks. 


4. Tighten rear cable adjusting 
nut until rear wheels can just be 
turned forward using both hands 
(heavy two-hand drag). 


0. Release parking brake lever 
and check both rear wheels to 
make sure they turn freely in 
either direction. 


b. Cable Lubrication 


Lubrication of parking cables is 
not included in Lubricare Instruc- 
tions (par. 1-1) since these cables 
are usSually lubricated during a 
major brake adjustment, Vehicles 
habitually operated under condi- 
tions where mud and water are 
frequently encountered may re- 
quire more frequent lubrication 
to insure free action and avoid 
excessive wear of cables, 


1, Disconnect rear brake cables 
at equalizer and pull cables out 
of frame tunnel and guides. See 
Figures 9-3 and 9-4. 


2. Disconnect rear brake cable 
conduits from rear brake backing 
plates and from clips on lower 
control arms and frame. 


3. Slide each conduit away from 
backing plate as far as possible 
and coat the cable sparingly with 
Delco Brake Lubricant, or equiva- 
lent. Also lubricate cable where 
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it passes through the sheave and 
make sure cable slides freely in 
sheave. 


4, Slide conduit to within 2" of 
normal position, then clean sur- 
plus lubricant from cable at back- 
ing plate to avoid forcing it into 
brake assembly where it will get 
on brake linings. 


5. Connect conduits to clips. 
Lubricate areas marked with L 
on Figures 9-3 and 9-4, Insert 
cables through guides and frame 
tunnel and attach to equalizer. 


6, Adjust parking brake (sub- 
par. a), 


9-9 REPLACING BRAKE 
PIPES 


Since brake pipe assemblies (ex- 
cept master cylinder to distribu- 
tor pipe) are not available from 
Buick Parts Warehouses, it is 
therefore necessary to order ser- 
vice bulk tubing and fittings to 
make up any pipe assembly which 
is needed. All brake pipes must 
be made of tin or copper coated 
wrapped steel tubing with the ends 
double lap flared. CAUTION: 
Never use copper tubing because 
copper is_ subject to fatigue 
cracking which would result in 
brake failure. = | 


To make up a brake pipe assem- 
bly, proceed as follows: 


a. Procure the recommended 
tubing and fittings of the correct 
size, (Outside diameter of tubing 
is used to specify size.) 


b. Cut tubing to length. The cor- 
rect length may be determined 
either by measuring the old pipe 
using a cord, or the length may 
be found in Group 4.685 of the 
Buick Chassis Parts Book. 


c. Double lap flare tubing ends 
using a suitable flaring tool such 
as J-8051. Follow the instruc- 
tions included in the tool set. 
CAUTION: Make sure fittings are 
installed before starting second 
flare, 


d. Bend pipe assembly to match 
old pipe. 


9-10 REPLACE OR RELINE 
BRAKE SHOES— 
REPAIR BRAKE 
LININGS 


The most satisfactory method of 
replacing brake lining is to install 
new shoe and lining assemblies. 
This insures brake shoes that are 
not distorted through use, and 
linings properly riveted to shoes 
and ground to correct radius by 
accurate factory machinery. 


Kach brake shoe and lining set 
listed under Group 5.017 is packed 
in a carton containing two prima- 
ry and two secondary shoe and 
lining assemblies, enough for two 
wheels, Sets are available in 
Standard size and also in .030" 
Oversize for use where brake 
drums have been rebored., 


Brake shoe lining sets are listed 
under Group 5.018 if the old brake 
Shoes are to be relined. Each 
lining set is packed in a carton 
containing two primary and two 
Secondary linings, enough for two 
wheels, Linings are shaped, 
drilled, and ground to correct 
thickness and radius, and are 
packaged with enough rivets for 
installation on shoes. Lining sets 
are available in standard and 
.030"' oversizes. 


Brake lining or shoe assemblies 
must be selected according to 
brake drum size as follows: 


1, Drum inside diameter under 
12,050"" -- use standard lining. 
2. Drum inside diameter over 
12,050" -- use _ .030°' oversize 
lining. 


If the brake drum size is over 
12.080"'", the drum should be 
replaced, 


To assure an adequate supply, 
several optional types of brake 
shoe lining have been approved 
for production and service. Since 
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Figure 9-12—Measuring Brake 
Drum Size 


the optional types of lining have 
slightly different characteristics 
it is important to use primary 
and secondary shoe linings that 
are matched according to engi- 
neering specifications, and to use 
the same type of linings on right 
and left sides at front or rear end 
of car. It is not possible to iden- 
tify the various types of lining 
by inspection; however, each car- 
ton listed under Groups 5.017 and 
9.018 contains correctly matched 
primary and secondary linings. 
The parts from several different 
cartons should not be used at one 
end of a car; however the linings 
at front and rear brakes do not 
have to be of the same type. 


Brake linings are made of asbes- 
tos for its heat resisting qualities 
and compounds of bonding ma- 
terial for strength. Some bonding 
materials are used for their lub- 
ricating qualities to guard them 
against drum scoring while others 
are used to control the friction 
producing property of the lining, 
called ‘‘coefficient of friction.’’ 
Good molded linings also have 
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Figure 9-13—Rear Wheel Brake 
Assembly 


imbedded particles of material 
used to control friction and wear. 
When linings are ground, some of 
the surface particles may be 
pulled out, giving a pitted appear- 
ance, These pits do not affect 
lining efficiency. 


The heat generated by friction 
will produce different effects in 
different compounds of bonding 
material. Some compounds in- 
crease friction with increased 
temperature, which might cause 
grabbing or locking. Other com- 
pounds lose friction with in- 
creased temperature, which might 
cause materially lowered braking 
power, Brake lining compounds 
must be carefully selected to pro- 
duce the braking friction required 
at the temperatures normally at- 
tained in each vehicle application, 


Since the many factors which 
govern the selection of brake lin- 
ing varv widely in different vehi- 
cle designs, it is impossible to 
compound one lining which will 
work satisfactorily on all cars. 
GM engineered brake lining has 
been selected after exhaustive 
tests on all types of lining and 
with complete consideration of all 
the requirements existent in the 
various Buick models. 


a. Removal and Inspection 


NOTE: When paragraph refer- 
ences in parentheses () have an 


asterisk (*) the operation referred 
to is additional work not covered 


by the standard replacement 


operation. 


1. Jack up car ina safe manner, 
remove wheel, and brake drum 
(rear) or drum and hub assembly 
(front). NOTE: Stops located on 
the backing plates will prevent 
pistons from leaving the wheel 
cylinders; however, brake pedal 
must not be operated while a 
brake drum is removed. 


NOTE: It may be necessary to 
back off the brake shoe adjust- 


ment before the brake drums can 


be removed, To back off shoe 
adjustment, rotate shoe adjusting 


screw upward, See Figure 9-11. 


2. Unhook the primary and sec- 
ondary shoe return springs using 
large pliers. 

hold down 


3. Remove shoe 


springs. 


4, Lift up on actuator, unhook 
actuating link from anchor pin, 
then remove. 


9. Spread shoes to clear wheel 
cylinder connecting links, remove 
parking brake strut and spring 
(rear only), disconnect cable from 
parking brake lever, remove 
shoes from the backing plate. 


6. Separate the brake shoes by 
removing adjusting screw and 
lock spring. Remove parking 
brake lever from secondary brake 
shoe (rear only). See Figure 9-13. 


7. Clean all dirt out of brake 
drum, using care to avoid getting 
dirt into front wheel bearings. 
Inspect drums and replace or re- 
condition if required (*par. 9-12). 
If front drum and hub is removed, 
inspect wheel bearings and oil 
seal and replace faulty parts 
(*Group 7). 


8. Blow all dirt from brake as- 
semblies and inspect for any un- 
usual condition. 
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9. Carefully pull lower edges of 
wheel cylinder boots away from 
cylinders and note whether in- 
terior is wet with brake fluid. 
Fluid at this point indicates leak- 
age past piston cup, requiring 
oe mae of wheel cylinder (*par. 
9-13). 


10. Inspect all brake pipe and 
hose connections for evidence of 
fluid leakage, Tighten any leaking 
connection, then apply heavy 
pressure to brake pedal and re- 
check connections. 


11. If working at rear wheels, 
inspect backing plate for oil leak 
past wheel bearing oil seals, Cor- 
rect any leak by installation of 
new seals (*par, 6-6). 


12, Check all backing plate at- 
taching bolts to make sure they 
are tight. Clean all rust and dirt 
from shoe contact surfaces on 
plate, using fine emery cloth, 


b. Relining Brake Shoes 


If old brake shoes are to be re- 
lined, inspect shoes for distor- 
tion and for looseness between 
the rim and web; these are causes 
for discarding any shoe. If shoes 
are serviceable, be governed by 
the following points in installing 
new linings: 


1. Remove old linings by drilling 
out rivets. Punching rivets out 
will distort shoe rim. Thoroughly 
clean surface of shoe rim and file 
off any burrs or high spots. 


2. Use Buick brake lining or 
equivalent. Rivets are included 
in lining package which are of 
correct size. The rivets must fit 
the holes and the solid body of 
rivet should extend through the 
shoe rim, but no farther. 


3. Keep hands clean while han- 
dling brake lining. Do not permit 
oil or grease to come in contact 
with lining. 

4, Start the riveting at center of 
shoe and lining and work toward 
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the ends. Use a roll set for rivet- 
ing; a star set might split the 
tubular end and then the rivet 
would not fill the hole. The pri- 
mary lining is shorter than sec- 
ondary lining, therefore the rivet 
holes at each end of shoe rim are 
not used, 


9, After riveting is completed, 
lining must seat snugly against 
shoe with no more than .005 sepa- 
ration midway between rivets. 
Check with a ,004 (permissible) 
and a .006 (no go) feeler gauge. 


c. Installation and Adjustment 


1, On rear brakes only, lubricate 
fulcrum end of parking brake 
lever with Delco Brake Lubricant, 
or equivalent, then attach lever to 
secondary shoe. Make sure that 
lever is free moving. 


2. Connect brake shoes together 
with lock spring; then place ad- 
justing screw in position, CAU- 
TION: WHEN INSTALLING 
ADJUSTING SCREW MAKE SURE 
RIGHT HAND THREAD ADJUST- 
ING SCREW IS ON LEFT SIDE OF 
CAR AND LEFT HAND THREAD 
ADJUSTING SCREW ON RIGHT 
SIDE OF CAR. 


3. Lubricate shoe contact sur- 
faces with a thin coating of Delco 
Brake Lubricant or equivalent. 
On rear brakes, sparingly apply 
same lubricant where brake cable 
contacts backing plate. 


4. Place brake shoes on backing 
plate, at the same time engaging 
shoes with wheel cylinder links. 
The primary shoe (short lining) 
goes forward. On rear brakes, 
connect cable to parking brake 
lever and install strut and spring 
between lever and primary shoe 
as shown in Figure 9-13. 


9, Install actuator, actuator re- 
turn spring and actuating link as 
shown in Figure 9-13. 


NOTE: If old brake shoe return 
Springs are nicked, distorted, or 


of doubtful strength, it is advis- 


able to install new ones, 
6. Install shoe hold-down springs. 


7. Install the primary and sec- 
ondary shoe return springs using 
large pliers being careful not to 
distort springs. 


8, Install brake drums and 
wheels, Lubricate and adjust front 
Wheel bearings. Remove all ad- 
justing hole covers from backing 
plates, 


9, Install J-21381 through ad- 
justing hole to move actuator off 
adjusting screw. See Figure 9-11, 


10, Turn adjusting screws to 
provide an equal two-hand drag 
and back-off 30 notches for pro- 
per shoe clearance (par. 9-8), 


11. If any hydraulic connections 
were disturbed, bleed hydraulic 
system (par. 9-7). If new parts 
were installed in brake system, 
flushing of hydraulic system is 
recommended (par. 9-7), 


12. Adjust parking brake as de- 
scribed in paragraph 9-8. 


13. Check fluid level in master 
cylinder and add fluid if 
necessary. 


14, Check brake pedal for proper 
feel and for proper return. 


15. Remove jacks and road test 
car for proper brake action (par. 
9-5), 


IMPORTANT: Brakes must not 
be severely applied immediately 
after installation of new brake 


shoes or linings. Severe applica- 


tion may permanently injure new 


linings and may score brake 
drums, When linings are new they 
must be given moderate use for 


several days _ until nicely 


burnished, 


d. Repairing Brake Linings 
This procedure is to be used 
when brake action is unequal, 
severe, hard, noisy or otherwise 
unsatisfactory, but brake linings 
have had very little wear. 


1, Jack up car in a safe manner 
and remove all wheels. 


2, Check fluid in master cylinder 
and add fluid if necessary, 


3. Check brake pedal for proper 
feel and for proper return. 


4. Remove all brake drums. 
CAUTION: Brake pedal must not 
be operated while drums are 
removed, 


9. Clean all dirt out of brake 
drums, using care to avoid getting 
dirt into front wheel bearings, 
Inspect drums and replace or re- 
condition if required (par. 9-11), 


6. Blow all dirt from brake as- 
semblies, then inspect brake lin- 
ings for uneven wear, oil soaking, 
loose rivets, or imbedded foreign 
particles. If linings are oil 
soaked, replacement is required. 


7, If linings are otherwise ser- 
viceable, tighten or replace loose 
rivets and thoroughly clean all 
steel or other imbedded particles 
from surfaces and rivet counter- 
bores of linings. 


8. If brake linings at any wheel 
show a spotty wear pattern indi- 
cating uneven contact with brake 
drum, it is advisable to true up 
the linings with a light grinding 
cut, if suitable grinding equipment 
is available. If brake action was 
unequal, severe or hard, indi- 
cating that brake shoes were not 
centralized in drums, the grinder 
may also be used to correct this 
condition. 


Grinding equipment which locates 
and swings off the wheel spindle 
or axle shaft may be used to grind 
shoes concentric with drums, ora 
bench mounted grinder may be 
used to grind shoes to the proper 
radius (,010" less than drum 
radius). The instructions of 
equipment manufacturer must be 
carefully followed. 


9. Check all backing plate bolts 
to make sure they are tight. 
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10. Lubricate front wheel bear- 
ings, if necessary. Install front 
hub and drum assemblies and ad- 
just wheel bearings. 


11, Install brake drums, Remove 
all adjusting hole covers. 


12, Install all wheels, turn ad- 
justing screws to provide an equal 
two-hand drag and back-off 30 
notches (par. 9-7), 


13, Remove jacks and road test 
car for proper brake action. 


IMPORTANT: Brakes must not be 
severely applied immediately 
after installation of new brake 
shoes or linings. Severe appli- 
cation may permanently injure 
new linings and may score brake 
drums. When linings are new 
they must be given moderate use 
for several days until burnished. 


9-11 INSPECTING AND 
RECONDITIONING 
BRAKE DRUMS 


Whenever brake drums are re- 
moved they should be thoroughly 
cleaned and inspected for cracks, 
scores, deep grooves, and out-of- 
round, Any of these conditions 
must be corrected since they can 
impair the efficiency of brake 
Operation and also can cause 
premature failure of other parts. 


a. Cracked, Scored, or 
Grooved Drum 


A cracked drum is unsafe for 
further service and must be re- 
placed. Welding a cracked drum 
is not recommended, 


Smooth up any slight scores by 
polishing with fine emery cloth. 
Heavy or extensive scoring will 
cause excessive brake lining wear 
and it will probably be necessary 
to rebore in order to true up the 
braking surface, 


If the brake linings are little -worn 
and drum is grooved, the drum 


Should be rebored just enough to 
remove grooves, and the ridges 
in the lining should be lightly 
removed with a lining grinder. 


If brake linings are more than 
half worn, but do not need re- 
placement, the drum should bé 
polished with fine emery cloth 
but should not be rebored. At 
this stage, eliminating the grooves 
in drum and smoothing the ridges 
on lining would necessitate re- 
moval of too much metal and 
lining, while if left alone, the 
grooves and ridges match and 
Satisfactory service can be 
obtained, 


If brake linings are to be re- 
placed, a grooved drum should be 
rebored for use with oversize 
linings (subpar. c, below), A 
grooved drum, if used with new 
lining, will not only wear the lin- 
ing but will make it difficult, if 
not impossible, to obtain efficient 
brake performance, 


b. Out-of-round or 
Tapered Drum 


An out-of-round drum makes ac- 
curate brake shoe adjustment im- 
possible and is likely to cause 
excessive wear of other parts of 
brake mechanism due to its ec- 
centric action, An out-of-round 
drum can also cause severe and 
very irregular tire tread wear, 


A drum that is more than .010" 
out-of-round on the diameter is 
unfit for service and should be 
rebored (subpar. c, below), A 
drum that has more than ,.005" 
taper should be rebored. Out-of- 
round as well as taper and wear 
can be accurately measured with 
an inside micrometer fitted with 
proper extension rods, 


When measuring a drum for out- 
of-round, taper, and wear, take 
Measurements at the open and 
closed edges of machined surface 
and at right angles to each other. 
Standard drums are machined to 
an inside diameter of 11.997" to 
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12.007", with runout of braking 
surface held within .005" total 
indicator reading, 


c. Reboring Brake Drum 


If a drum is to be rebored, enough 
metal should be removed to obtain 
a true, smooth braking surface, 
If a drum does not clean-up when 
rebored to a diameter of 12.080", 
it must be replaced. Removal of 
more metal will affect dissipation 
of heat and may cause distortion 
of the drum, 


A newly bored drum should always 
have center contact with the shoes 
on initial break-in, thus insuring 
greater uniformity in brake per- 
formance with less danger of 
brake pulling. To get this de- 
Sired position, the shoe radius 
should always be .010" less than 
the drum radius (or .020" less 
on the diameter). This fit may be 
accomplished by either grinding 
the shoes or boring the drums, 
whichever is the more practical. 


If cleaning up a drum requires 
boring to a_ size larger than 
12,050", then .030" oversize lin- 
ing must be used, 


Fit between the brake shoes and 
the drum must always be the 
same on both sides of the car to 
get equal braking action. 


Brake drums may be refinished 
either by turning or grinding, 
Best brake performance is ob- 
tained by turning drums with a 
very fine feed. Ground and po- 
lished drums do not wear in as 
readily as turned drums and are 
more likely to ‘cause unequal 
braking when new. To _ insure 
maximum lining life, the refin- 
ished braking surface must be 
smooth and free from chatter or 
tool marks, 


Run-out of the refinished surface 
of brake drum must not exceed 
.005"' total indicator reading. 
Run-out (sideways wobble) of the 
open edge of drum must not ex- 
ceed ,030", 
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d. Brake Drum Balance 


During manufacture, brake drums 
are balanced within 3 inch ounces 
by fastening weights, as required, 
near the rim, These weights must 
not be removed. 


After drums are rebored, or if 
difficulty is experienced in main- 
taining proper wheel balance, it 
is recommended that brake drums 
be checked for balance, Drums 
out of balance more than 3 inch 
ounces may be corrected by in- 
stallation of service balance 
weights. Brake drums may be 
checked for balance on most off- 
the-car wheel balancers. 


9-12 BRAKE WHEEL 
CYLINDER OVERHAUL 


1. Remove wheel, drum, and 
brake shoes. Be careful not to 
get grease or dirt on brake lining. 


2. Disconnect brake pipe or hose 
from wheel cylinder and cover 
opening with tape to prevent en- 
trance of dirt. Remove wheel cyl- 
inder from backing plate. 


3. Remove links, boots, pistons, 
cups, cup expanders and spring 
from cylinder. Remove bleeder 
valve, 


4. Discard rubber boots, ex- 
pander assembly, and piston cups, 
Thoroughly clean all other parts 
with hydraulic brake fluid or a 
good grade of alcohol. CAUTION: 
Do not use antifreeze alcohol, 
gasoline, kerosene, or any other 
cleaning fluid that might contain 
even a trace of mineral oil. 


9. Inspect pistons and cylinder 
bore for scores, scratches, or 
corrosion. Light scratches may 
be polished with crocus cloth. 
Do not use emery cloth or sand- 
paper. Slight corrogion may be 
cleaned with fine steel wool and 
alcohol. If scratches or corroded 
spots are too deep to be polished 
satisfactorily the cylinder should 
be replaced since honing is not 
recommended. 


6. Dip internal parts in brake 
fluid and reassemble wheel cyl- 
inder, When installing piston cups 
use care to avoid damaging the 
edges. 


NOTE: Front wheel cylinder pis- 
tons and cups are 1-1/8" dia- 


meter and rear wheel cylinder 


parts are 1" diameter. 


7, Install wheel cylinder on brake 
backing plate and connect brake 
pipe or hose. 


8, Install brake shoes, drum, and 
wheel, then flush and bleed hy- 
draulic system (par. 9-6). 


9, Adjust brakes (par. 9-7) then 
road test car for brake perform- 
ance (par. 9-4), 


9-13 BRAKE MASTER 
CYLINDER 
OVERHAUL 


a. Removal of Brake Master 
Cylinder 


1. Disconnect brake pipe from 
master cylinder and tape end of 
pipe to prevent entrance of dirt. 


2. Disconnect brake pedal from 
master cylinder push rod by re- 
moving safety washer and re- 
tainer. See Figures 9-7 and 9-8. 


3, Remove two nuts holding mas- 
ter cylinder to dash panel and 
remove cylinder from car. Be 
careful not to drip brake fluid on 
exterior paint, 


4, Clean outside of master cyl- 
inder thoroughly. Remove filler 
cap and diaphragm, turn cylinder 
over, and pump push rod by hand 
to drain all brake fluid. Always 
discard used fluid. 


b. Disassembly of Brake 
Master Cylinder 


1, Remove rubber boot. Remove 
lock ring, then remove push rod 
with stop plate. See Figure 9-14. 
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2, Remove piston with secondary 
cup, primary cup, spring, check 
valve, and valve seat washer. 


3. Discard boot, lock ring, piston 
and rubber cups, spring, check 
valve, and valve seat washer, 
These parts are furnished in the 
master cylinder repair kit (Group 
4.649). 


4. Remove reservoir cover and 
gasket. Thoroughly clean master 
cylinder with alcohol. CAUTION: 
Do not use anti-freeze alcohol, 
gasoline, kerosene, or any other 
Cleaning fluid that might contain 
even a trace of mineral oil. 


c. Inspection of Brake Master 
Cylinder 


Inspect cylinder bore for scores, 
scratches, or corrosion. Light 
scratches in cylinder bore may be 
polished with crocus cloth. Do 
not use emery cloth or sandpaper. 
Slight corrosion may be cleaned 
with fine steel wool and alcohol. 


If scratches or corroded spots 
are too deep to be polished satis- 
factorily, the cylinder should be 
replaced since honing is not rec- 
Ommended and oversize pistons 
and cups are not furnished for 
service, 


Wheel and master cylinder bores 
have a hard, highly polished 
‘‘bearingized’’ surface produced 
by diamond boring followed by 
rolling under very heavy pres- 
sure. Honing destroys the bear- 
ingized surface, leaving a softer 
and rougher surface which will 
cause more rapid wear of pistons 
and rubber cups. Higher friction 
produced by the rougher surface 
will also reduce braking power 
for a given pressure on brake 
pedal. 


The maximum allowable clear- 
ance between piston and cylinder 
bore is .0055". If this clearance 
is increased by honing, the heavy 
pressure of brake fluid may force 
rubber of the cup into the clear- 
ance and cause sticking or early 


9-22 MASTER CYLINDER 


COMPENSATING 
PORT 


PISTON SPRING 
AND RETAINER 


VALVE SEAT 
WASHER 


failure of the cup. If a choice 
must be made between honing or 
replacement of the cylinder, it 
must be remembered that while a 
new cylinder may be more ex- 
pensive a honed cylinder may not 
give satisfactory length of 
service. 


Make certain that compensating 
port in cylinder is clear; how- 
ever, do not run a wire through 


port as this may result in leaving 
a burr which will cut a groove in 


primary cup. 


d. Assembly of Brake Master 
Cylinder 


1. Dip all internal parts in clean 
brake fluid just before installa- 
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tion. Also wet master cylinder 
bore with brake fluid. 


2. Install valve seat washer, 
check valve, spring, primary cup, 
and piston with secondary cup. 
Then install push rod and stop 
plate assembly. Hold push rod in 
and install lock ring. Check for 


proper seating of lock ring witha 


hard pull on push rod. 


3. Install rubber boot. Check 
filler cap holes to make sure they 
are clear, then install rubber 
diaphragm, cap and bail. 


e. Installation of Brake 
Master Cylinder 


1, Install master cylinder ondash 
panel. Torque nut to 20-28 ft. lbs. 
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Figure 9-14—Standard Brake Master Cylinder 


2. Connect push rod to brake 
pedal by installing spring washer, 
shoulder bolt and locknut. 


3. Connect brake pipe to master 
cylinder. 


4, Bleed hydraulic system as de- 
scribed in paragraph 9-6, Bleed 
left front wheel cylinder first and 
check for proper pedal feel. If 
system still has air in it, bleed 
other three wheel cylinders, After 
bleeding, bring fluid to 1/8" below 
lip of reservoir opening. 


5. Check brake pedal for full re- 
turn and check stop light switch 
adjustment as described in para- 
graph 9-7 (b). 


6. Road test car for proper brake 
performance (par. 9-4). 
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9-14 DESCRIPTION OF 
POWER BRAKE 
SYSTEM 


a. General Description 


The power brake system combines 
a hydraulic master cylinder with 
a vacuum suspended power cylin- 
der which utilizes intake-manifold 
vacuum and atmospheric pressure 
to provide power-assisted appli- 
cation of brakes. The combined 
unit takes the place of a master 
cylinder in a conventional brake 
system. From the master cylin- 
der unit outward to the wheel 
units, the power brake system is 
the same as a conventional brake 
system. 


The power brake requires a me- 
chanical connection to a brake 
pedal which is suspended from a 
bracket mounted between the dash 
panel and the cowl. The push rod 
from the power unit connects to 
the brake pedal pin by a special 
washer and retainer. The pedal 
pivots on nylon bushings which 
are lubricated at assembly and do 
not require periodic lubrication. 
Because there is no pedal stop, 
the pedal position when released 
is determined by a stop built into 
the power cylinder. There is no 
linkage adjustment, and therefore 
no pedal height adjustment. See 
Figures 9-15 and 9-16. 


The power brake unit provides 
lighter pedal pressures obtained 
in combination with reduced pedal 
travel which makes it possible to 
bring the brake pedal down to the 


approximate height of the accel- 
erator pedal when at closed throt- 
tle position. Therefore, after 
closing the throttle, the driver 
can shift his toe from one pedal 
to the other without lifting his 
heel from the floor, 


In addition to the master cylinder 
and brake pedal connections, the 
power unit requires a vacuum 
connection to the engine intake- 
manifold (through a vacuum check 
valve). See Figures 9-15 and 
9-16. The check valve permits 
several power applications of the 
brakes after the engine has 
stopped or after vacuum supply 
has been interrupted some other 
way. After vacuum reserve has 
become exhausted, brakes can be 
applied in the conventional man- 
ner, but additional pedal pressure 
is required. 


b. Construction of Power 
Brake Unit 


The unit is composed of two main 
sections: the vacuum power cyl- 
inder, and the hydraulic master 
cylinder. 


The power cylinder is vacuum 
Suspended, meaning that vacuum 
is present in the chambers on both 
sides of the power piston when the 
brake is in the unapplied position. 
As shown in Figure 9-17, a front 
and rear housing interlock toform 
a large chamber in which the 
power piston and related parts 
operate. The vacuum chamber at 
the front of the power piston is 
partitioned off from the vacuum 


chamber at the rear by a rubber 
diaphragm. The inner edge of the 
diaphragm is held between the 
two parts of the power piston as- 
sembly; the outer edge is clamped 
between the front and rear hous- 
ing. When in unapplied position, 
passages in the power piston al- 
low vacuum to enter the rear 
chamber from the front. During 
brake application, vacuum is shut 
off to the rear chamber, and at- 
mospheric pressure enters 
through an air filter element. 
This element is assembled around 
the pedal push rod and fills the 
cavity inside the hub of the power 
piston. 


The power piston assembly 
houses the control valve and re- 
action mechanism, and the power 
piston return spring. The control 
valve is composed of an air valve 
and floating control valve assem- 
bly. The reaction mechanism 
consists of a hydraulic piston re- 
action plate and three reaction 
levers. The push rod, which op- 
erates the air valve, projects out 
of the rear of the power piston 
through a boot. A vacuum check 
valve assembly is mounted in the 
front housing for connection to a 
vacuum source. See Figure 9-20. 


The master cylinder push rod is 
a steel plunger which extends 
from the heart of the power cyl- 
inder section into the master cyl- 
inder section. The master 
cylinder contains a fluid reservoir 
which supplies fluid to fill the 
Space between the primary cup 
and the secondary seals through a 
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hole in the casting. When the 
brake pedal is released quickly, 
the master cylinder piston re- 
turnS immediately (to the re- 
leased position). Since fluid from 
the lines cannot return as quickly 
as the piston, compensation is 
provided by a flow of fluid through 
holes in the piston, past the lip of 
the primary cup. As fluid from 
the lines returns, the excess fluid 
in the master cylinder bore flows 
into the reservoir through a small 
compensation port. 


Connection is made to the wheel 
cylinders through brake pipes and 
a conventional check valve, This 
check valve and a return spring 


maintain a static residual pres- 
sure in the hydraulic brake 
system. 


c. Operation of Power 
Brake Unit 


Description of power brake cyl- 
inder operation will cover (1) Re- 
leased Position, (2) Applying, (3) 
Holding, (4) Releasing, (5) Manual 
Applying. 

(1) Released Position 


A line from the engine intake- 
manifold is connected to the vac- 
uum check valve in the front 
housing of the power brake. This 


DIAPHRAGM 
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check valve is to prevent loss of 
vacuum when manifold vacuum 
falls below that in the power 
brake system. 


At the released position the air 
valve is seated on the floating 
control valve. See Figure 9-17. 
The air under atmospheric pres- 
sure, which enters through the 
filter element in the tube exten- 
sion of the power piston, is shut 
off at the air valve. The floating 
control valve is held away from 
the valve seat in the power piston 
insert. The vacuum, which is 
present at all times in the space 
to the left of the power piston, is 
free to evacuate any existing air 
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Figure 9=17—Power Brake Unit—Released Position 
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on the right side of the power 
piston, This air is drawn through 
a small passage in the power 
piston, over the valve seat in the 
power piston insert, and then 
through a passage in the power 
piston insert. From here it 
travels through a hole in the 
power piston support plate into 
the space at the left of the power 
piston. It is then drawn through 
the check valve and thence to the 
vacuum source. 


In this position there is vacuum 
on both sides of the power piston, 
and the power piston is held 
against the rear housing by the 
power piston return spring. At 
rest the hydraulic reaction plate 


is held against the support plate. 
The reaction levers are held 
against the hydraulic reaction 
plate by the air valve spring. The 
air valve is held against its stop 
in the tube of the power piston 
by the air valve spring. 


The floating control valve assem- 
bly is held against the air valve 
Seat by the floating control valve 
Spring. In this position, the by- 
pass hole in the hydraulic master 
cylinder is open to the reservoir 
and fluid can flow freely in either 
direction between the hydraulic 
cylinder and the fluid reservoir. 
A reSidual pressure is maintained 
in the brake lines by the check 
valve and its spring. 
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Figure 9-18—Power Brake Unit—Applying 
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(2) Applying Position 

As the pedal is depressed, the 
push rod carries the air valve 
away from the floating control 
valve. See Figure 9-18. The 
floating control valve will follow 
until it is in contact with the 
raised seat in the power piston 
insert. When this occurs, the 
vacuum is shut off to the right 
hand side of the power piston, and 
air under atmospheric pressure 
rushes through the air filter and 
travels past the seat of the air 
valve and through a passage way 
into the housing on the right of the 
power piston, 


Since there is still vacuum on the 
left side of the power piston, the 
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force of the air at atmospheric 
pressure on the right of the pis- 
ton will force the power piston to 
travel to the left. 


As the power piston travels to the 
left, the master cylinder push rod 
carries the master cylinder pis- 
ton into the bore of the master 
cylinder. As the master cylinder 
piston cup passes the by-pass 
hole, hydraulic pressure starts 
to build up in the hydraulic sys- 
tem. As the pressure builds up 
on the end of the master cylinder 
piston, the hydraulic reaction 
plate is moved off its seat on the 
support plate and presses against 
the reaction levers. 


VACUUM HERE 


REACTION PLATE 


The levers, in turn, swing about 
their pivots and bear against the 
end of the air valve-push rod 
assembly. 


In this manner, approximately 
30% of the load on the hydraulic 
master cylinder piston is trans- 
ferred back through the reaction 
system to the brake pedal. This 
gives the operator a feel, which 
is proportional to the degree of 
brake application. 


(3) Holding Position 


When the desired pedal pressure 
the power piston 


is reached, 


Figure 9-19—Power Brake Unit—Holding 
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moved to the left until the floating 
control valve, which is still seated 
on the power piston insert, again 
seats on the air valve. The power 
brake will now remain stationary, 
until either pressure is applied 
or released at the brake pedal. 
See Figure 9-19. 


(4) Releasing Position 


As the pressure at the pedal is 
released, the air valve spring 
forces the air valve back to its 
stops on the power piston. As it 
returns, the air valve pushes the 
floating control valve off its seat 
on the power piston insert. 
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The air valve seating on the float- 
ing control valve has shut off the 
outside air source. When it lifts 
the floating control valve from its 
seat on the power piston insert, it 
opens the space to the right of the 
power piston to the vacuum 
source. 


Since both sides of the power pis- 
ton are now under vacuum, the 
power piston return spring will 
return the piston to its released 
position against the rear houSing. 
As the power piston is returned, 
the hydraulic master cylinder 
piston moves back, and the fluid 
from the wheel cylinders flows 
back into the master cylinder 
through the check valves. 


If the brake pedal is released 
quickly, the master cylinder pis- 
ton immediately returns to the 
released position. If the fluid in 
the lines cannot return as quickly 
as the piston, compensation is 
provided for by the flow of fluid 
from the Space between the pri- 
mary cup and the secondary seal 
through the holes in the piston. 
The excess fluid in the system 
can flow back to the fluid reser- 
voir through the small by-pass 
holes in the master cylinder bore 
after the brake is released. 


(5) Manual Application 


In case of vacuum source inter- 
ruption, as the pedal is pushed 
down the end of the air valve con- 
tacts the reaction levers and 
forces them, in turn, against the 
hydraulic reaction plate. Since 
the hydraulic reaction plate is 
fastened to the master cylinder 
push rod, it forces the push rod 
against the master cylinder pis- 
ton, which builds up the hydraulic 
line pressure. 


The pedal pressure required for 
a manual application, such as de- 
scribed, is considerably greater 
than with vacuum assist. 


9-15 REMOVAL, INSTALLA- 
TION, ADJUSTING, 
TESTING OF POWER 
BRAKE UNIT 


a. Removal of Power Brake 
Unit 


1. Disconnect brake pipe from 
hydraulic master cylinder and 
tape end of pipe to prevent en- 
trance of dirt. 


2. Remove retainer and special 
washer from brake pedal pin and 
disengage push rod eye. 


3. Remove four right hand nuts 
holding power brake unit to dash 
panel, 


4. Disconnect vacuum hose from 
cylinder. 


5. Remove power brake unit from 
car, being careful not to drip 
brake fluid on car paint. 


6. Remove filler cap and dia- 
phragm and turn unit so that any 
brake fluid will drain out. Pump 
push rod by hand for full interior 
drainage. Discard old fluid. In- 
stall filler cap and diaphragm 
and cover hydraulic cylinder out- 
let with tape to exclude dirt. 
Clean all loose dirt from outside 
of unit before disassembling. 


b. Installation of Power 
Brake Unit 


1. Place power brake unit in po- 
sition. Install four nuts on studs, 
and torque to 20-28 ft. Ibs. 


2. Install push rod eye over pedal 
pin. Install special washer and 
retainer. 


3. Connect brake pipe to hydrau- 
lic cylinder. 


4. Connect vacuum _ hose to 
check valve on front housing. 


5. Bleed hydraulic system ac- 
cording to procedure in paragraph 
9-6. Bleed left front wheel cyl- 
inder first and check for proper 
pedal feel. If system still has air 
in it, bleed other three wheel 
cylinders. 
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6. After bleeding, bring fluid 
level to 1/8" below lip of reser- 
voir opening and install reservoir 
lid. 


NOTE: When pressure bleeding 


equipment is not available, do not 


use any vacuum assist. The en- 


gine should not be running and the 
vacuum reserve should be used up 
by repeatedly applying the brake 
before starting the bleeding 
procedure, 


7. Check pedal for full return and 
check stop light switch adjustment 
as described in paragraph 9-7 (b). 


c. Testing Power Brake Unit 


1. Vacuum Assist. With engine 
stopped, apply brake several 
times until all vacuum reserve in 
system is used up. Then depress 
brake pedal and start engine while 
holding a light pedal pressure. 
If vacuum system is operating 
properly, pedal will tend to fall 
away from under the foot, and 
less foot pressure will be re- 
quired to hold pedal in same po- 
sition. If no action is felt, vacuum 
system is not functioning. 


2. Hydraulic Leak. Apply a heavy 
foot pressure on brake pedal with 
engine running. Hold this pres- 
sure at least 15 seconds and ob- 
serve brake pedal. If pedal goes 
down gradually, check first fora 
leak in system outside of power 
brake unit. When possibility of an 
external leak is eliminated, leak 
is in hydraulic cylinder of power 
brake unit. 


3. Vacuum Leak. Allow engine to 
idle a minute to build-up vacuum 
reserve. Shut off engine and wait 
several minutes at least (system 
should hold vacuum for 12 hours) 
before trying brake action. If 
brake is not vacuum assisted for 
at least 2 or more slow applica- 
tions, there is a leak in the vac- 
uum system. Always check for 
an external leak before blaming 
leak on power brake unit. 
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4, Road Test. Apply brakes sev- 
eral times at about 20 MPH to 
determine if a light pedal pres- 
sure stops the car evenly and 
quickly. Notice pedal feel as 
compared to other cars of the 
same model. 


d. Trouble-Shooting 
Power Brakes 


Many brake troubles which are 
blamed on the power brake unit 
may actually be caused by a de- 
fect outside of this unit. Since the 
brake system beyond the master 
cylinder is the same in either a 
standard or a power brake car, 
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one brake trouble-shooting pro- 
cedure is provided for all cars. 
See paragraph 9-9. 


9-16 DISASSEMBLY, 
INSPECTION, 
ASSEMBLY OF 
POWER BRAKE UNIT 


NOTE: Refer to Figures 9-17 


through 9-21 for identification of 
parts not shown in figures next 


to overhaul steps. 


a. Disassembly of Power 
Brake Unit 


1. Place power brake unit in a 
vise with push rod up. Clamp 


ON 


CHECK VALVE 
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unit firmly on sides of master 
cylinder reservoir. 


2. Place a long wooden hammer 
handle in position to bear against 
two studs. Rotate rear housing 
counterclockwise to separate rear 
housing from front housing. Do 
not put pressure against plastic 
power piston tube. 


3. Lift rear housing assembly and 
power piston assembly from unit. 


4. Remove power piston assem- 
bly from rear housing and lay 
power piston aside in a clean 
place. Lay rear housing assem- 
bly aside. 


9. Remove power piston return 
spring from front housing. 
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Figure 9-20—Power Brake Unit - Exploded View 
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NOTE: If front housing rubber 
parts or master cylinder need 


replacement or overhaul, it will 


be necessary to complete disas- 


sembly as follows in Steps 6, 7, 


and 8. Otherwise, there is no 


need to remove front housing 


from master cylinder. 


6. To disassemble front housing 
from master cylinder, reposition 
master cylinder in vise to aid 
removal. Remove two retaining 
nuts and washers, and remove 
master cylinder from studs. 


7, Remove support plate seal re- 
tainer from center of front hous- 
ing. Remove seal from inside 
retainer. From O.D. of retainer, 
remove gasket. See Figure 9-21. 


8. From housing, remove vacuum 
check valve and grommet. Lay 
aside in a clean place all dis- 
assembled front housing parts and 
master cylinder. 


9. From center hole in rear hous- 
ing, remove the boot, rubber band 
seal and power piston bearing. 
See Figure 9-20. 


10, On the power piston assem- 
bly, loosen three special hex head 
retaining screws. With the mas- 
ter cylinder push rod up, remove 
the screws and lift the master 
cylinder push rod and rolling dia- 
phragm support plate assembly 
from the power piston assembly. 
See Figure 9-23, 


11. Remove the three (3) reaction 
levers from their seats in the 
power piston insert. Remove the 
air valve spring from the coun- 
terbore of the air valve. The 
push rod air valve assembly can 
be pushed through the power pis- 
ton from the push rod end. The 
snubber and ‘‘O’’ ring can now be 
removed from the grooves in the 
air valve. See Figure 9-24. 
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Figure 9-21—Support Plate 
Seal Assembly 


12, Remove the power piston in- 
sert from the center of the piston. 
From the two (2) grooves in the 
O.D. of the insert, remove the 
two (2) ‘‘O’’ ring seals. See Fig- 
ure 9-24, 

13. Push the floating control valve 
assembly from its position in the 
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Figure 9-22—Power Piston Assembly - Exploded View 
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Figure 9-23—Removing Support Plate Assembly from Power Piston Assembly 


center of power piston. The re- 
moval of the floating control valve 
exposes the floating control valve 
Spring for removal. See Figure 
9-25. 


14. From the master cylinder 
push red and the diaphragm sup- 
port plate assembly, remove the 
power piston diaphragm and in- 
spect for cuts, pin holes, dis- 
tortion or cracks. 


15. The master cylinder push rod 
can be pushed from the center of 
the support plate. If necessary, 
the master cylinder reaction plate 
can be removed from the push rod 
by pressing the plate off of the 
small, knurled end of the rod. 


The adjusting screw in the end of 
the master cylinder push rod need 
not be removed. 
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16. From groove in O.D. of mas- 
ter cylinder open end, remove air 
filter. 


17. From master cylinder bore, 
remove snap ring, master cylin- 
der piston, primary cup, spring 
and retainer assembly, check 
valve assembly and valve seat 
washer. See Figure 9-26. 


18. Remove master cylinder res- 
ervoir cap and rubber diaphragm. 


b. Cleaning, Inspection, 
Replacement of Parts 


As an aid in determining the 
cause of improper power brake 
operation, wipe fluid from all rub- 
ber parts, then carefully examine 
these parts for nicks, cuts or 
other damage. After examination 
discard all these parts. 


Thoroughly clean the remaining 
parts in diacetone alcohol or 
clean brake fluid. Blow out all 
passages, orifices, or holes. 


CAUTION: Do not use anti-freeze 
alcohol, gasoline, kerosene, or 
any other cleaning fluid that might 
contain even a trace of mineral 
oil, as this could cause serious 


damage to all rubber parts in the 
brake system. 


Carefully examine the cleaned 
parts for nicks, burrs, stripped 
threads, damage or excessive 
wear. Replace damaged or exces- 
sively worn parts or housings. If 
inside of vacuum power cylinder 
is rusted or corroded, polish with 
steel wool or fine emery cloth. 
Replace if scored. 


Make certain that the small com- 
pensating port in the master cyl- 
inder reservoir is clear. 


If the outer surface of the air 
valve or the master cylinder 
piston show evidence of abrasion, 
polish out light scores with cro- 
cus cloth or very fine polishing 
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paper, then wash and dry thor- 
oughly. Inspect master cylinder 
bore for corrosion or pits. 


If any parts indicate that heavy 
corrosion or abrasive action has 
resulted from contamination of 
the brake fluid, replace damaged 
parts and be sure to thoroughly 
flush the reservoir and wheel cyl- 
inder lines. 


The Power Brake Cylinder Over- 
haul Kit (Group 4.898) contains all 
necessary replacement parts for 
the power brake cylinder. When 
reassembling the brake cylinder 
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A 


— , 
~ 


Figure 9-24—Removing Power Piston Parts 


use all the new parts in the kit 
regardless of whether the old 
parts appear fit for use. Discard 
all old rubber parts. In addition, 
replace any other parts which 
inspection indicates to be unfit for 
use, 


Lubricate all hydraulic master 
cylinder parts with clean brake 
fluid. Lubricate vacuum power 
cylinder parts with silicone 
grease as specified. The recom- 
mended silicone grease is sup- 
plied in the power brake cylinder 
overhaul kit. Do not lubricate 
parts until just before installation. 
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POWER PISTON 
INSERT 


AIR VALVE 
SPRING 


REACTION 
LEVERS 


c. Assembly of Power Brake 
Unit 


1. Install master cylinder filler 
cap and diaphragm. 


2. Place assembly in vise with 
master cylinder bore up and 
clamp firmly on sides of master 
cylinder reservoir. 


3. Wipe master cylinder bore 
with a coat of clean brake fluid. 
Into bore, place valve seat 
washer. See Figure 9-26. Press 
check valve in open end of spring 
and retainer; place assembly in 
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center hole of housing, with large 
flange to the outside. Lubricate 
grooves in I.D. of power piston 
bearing with power brake silicone 
lubricant. Place flat rubber band 
over O.D. of seal so that it covers 
joint where bearing and rear 
| _ housing meet. Stretch the push 
FLOATING ——- © rod boot over the O.D. of power 


CONTROL VALVE i : 
OmaG piston bearing. 


CONTROL VALVE 


SPRING RETAINER 
9. To reassemble front housing, 


replace vacuum check valve, us- 
ing new grommet if old one is 
cracked or damaged. 


REACTION 


DIAPHRAGM 6. Place new support plate seal 


in support plate seal retainer so 
/ that flat surface of cup lies 
aa DIAPHRAGM against bottom of retainer. Place 
new gasket on O.D. of support 
plate seal retainer, and insert it 
into front housing so that gasket 
is between flange on retainer and 
surface of front housing. See Fig- 
bore with check valve down, Dip new filter in groove in open end ure 9-21. 
primary cup in clean brake fluid of master cylinder. 
and place in bore with lip down. 7. To reassemble support plate 
Insert master cylinder piston and 4. To reassemble rear housing, assembly, press the hydraulic re- 
place snap ring inplace. Place a replace power piston bearing in action plate over the small, 


Figure 9-25—Floating Control Valve Assembly 


RESERVOIR COVER 
RETAINING BAIL 


RESERVOIR 
COVER 


"RESERVOIR 
RUBBER 
DIAPHRAGM 


MASTER CYLINDER 
HOUSING 


VALVE SEAT 
WASHER PISTON 


pe: * 


SPRING AND “— PRIMARY 


RETAINER CUP SECONDARY 
CUP 


Figure 9-26—Master Cylinder - Exploded View 
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knurled end of the master cylin- 
der push rod so that it lies against 
the shoulder of the push rod. The 
master cylinder push rod is now 
inserted through the support plate 
so that the hydraulic reaction 
plate lies flat against rear side of 
support plate. See Figure 9-27. 


8. Reassemble power piston as- 
sembly by positioning the power 
piston in a vise with the long tube 
down. (DO NOT CLAMP). Place 
the floating valve spring in the 
center of the power piston. 


9. Assemble the floating valve 
diaphragm over the flanged hub of 
the floating control valve. The 
flat surface of the diaphragm will 
be on the opposite side from the 
rubber face on the floating con- 
trol valve. Insert the control 
valve diaphragm plate under the 
lip of the valve diaphragm. Place 
the spring retainer down over the 
hub of the floating control valve. 
See Figure 9-25. 


10. Place a thin film of power 
brake silicone lubricant on the 
O.D. of the valve diaphragm. 
Press the floating control valve 
and diaphragm assembly to seat 
in the power piston, making sure 
that the floating valve spring 
seats on the spring retainer. 


NOTE: Check that the rubber 
diaphragm is not distorted, as 


the assembly is pressed into the 
power piston. 


11. Assemble the two (2) power 
piston insert ‘‘O’’ ring seals in 
the two (2) grooves in the O.D. of 
the power piston insert. See Fig- 
ure 9-22. Press the insert to 
seat in the power piston. 


12. Install the air valve ‘‘O”’ ring 
into the groove in the O.D. of the 
air valve, Place the air valve 
bumper over the flanged end of 
the air valve. See Figure 9-27. 
Lubricate the ‘‘O’’ ring with 
power brake silicone lubricant 
and press the air valve (push rod 
first) into the power piston insert. 


REACTION 
LEVERS 


SUPPORT PLATE 
ASSEMBLY 


POWER PISTON 
ASSEMBLY 


REACTION 
LEVERS 


iT § ) 


Figure 9-27—Installing Parts into Power Piston 


13. Place the air valve spring 
into the counterbored end of the 
air valve. Position the ears of 
the reaction levers in the molded 
locations in the power piston in- 
sert and rest the small ends of 
the levers on the air valve spring. 
See Figure 9-27. 


14, Place the unfolded diaphragm 
over the support plate so that the 


raised bead on the small I.D. of 
the diaphragm faces away from 
the support plate. Position the 
power piston support plate as- 
sembly on the power piston, mak- 
ing sure that the beaded edge of 
the diaphragm is located between 
the flange on the support plate 
assembly and the flange on the 
edge of the power piston 
assembly. 
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NOTE: When locating the power 
iston support plate on the power 


piston, be sure that the reaction 
levers maintain their positions 
in the seats in the power piston 


insert, as the support plate con- 


tacts the power piston. (Torque 


to 80-100 inch pounds). 


15. Wrap the first piece of filter 
material around the push rod and 
press down into the power piston 
tube. 


16. To complete assembly of 
overall power brake unit, clamp 
the front housing and master cyl- 
inder assembly in a vise, with 
open end of the master cylinder 
bore accessible. Place the power 
piston return spring to seat over 
the support plate seal retainer. 


17. Lubricate lightly with power 
brake silicone lubricant, both the 
tube extension on the master cyl- 
inder end of the power piston, as 
well as the tube extension on the 
push rod end. Also, lubricate 
lightly with talcum powder the 
beaded edge of the rolling dia- 
phragm. This is done to ease the 
assembly of the rear housing. 


18. Insert the power piston, push 
rod first, into the rear housing. 
The extension on the end of the 
power piston will fit through the 


power piston bearing and the push 
rod through the boot. Fold the 
rolling diaphragm back into po- 
sition on the rear housing flange. 


19. Place the rear housing and 
power piston assembly into front 
housing. Line up the scribe mark 
on the top of the housing so that 
when the housing is rotated into 
the locked position, the scribe 
mark will be in line with the 
scribe mark on the front housing. 


20. Place a long wooden hammer 
handle in position to bear on the 
rear housing studs. Press down 
and check to be sure that the bend 
on the edge of the rolling dia- 
phragm is correctly positioned 
between the edges of the front and 
rear housings. If this is satis- 
factory, put additional pressure 
down on the rear housing, and at 
the same time, rotate the housing 
clockwise into the locked position. 


CAUTION: Do not put pressure 
on the plastic power piston tube, 


when locking the housings. Care 
must be taken not to damage or 


loosen studs in rear housing. 


d. Gauging Power 
Brake Piston 


The following gauging operation is 
necessary only when a major 
structural part such as the front 
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or rear housing, the power piston 
assembly, the master cylinder 
piston, or the master cylinder as- 
sembly is replaced with a new 
part, The gauge measures how far 
the master cylinder push rod pro- 
jects from the front housing. This 
dimension must be correct to in- 
sure the proper clearance on the 
master cylinder between the pri- 
mary cup and the compensating 
port. 


Make check as follows: 


1. Remove master cylinder as- 
sembly from front housing by re- 
moving two nuts and lock washers; 
then pull master cylinder from 
front housing. (Do not disturb 
support plate seal retainer.) 


z2. Place Gauge J-7723-01 so that 
it stands perpendicular to front 
housing next to two studs, and 
bridges over end of master cyl- 
inder push rod. Push rod should 
be flush with gauge. See Figure 
9-28. 


3. Adjust screw in end of push 
rod to match height of gauge. 


4. Insert master cylinder onstuds 
and press into housing. Install 
two lock washers and nuts. 
Torque nuts to 15-20 ft. lbs. 
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igure 9-28—Gauging Master Cylinder Push Rod 
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SPECIFICATIONS 10-1 
SECTIONS IN GROUP 10 
Section Subject Page Section Subject Page 
10-A_ Electrical Specifications ...... 10-1 10-G Signal Systems............ 10-53 
10-B' Battery and Cables.......... 10-6 10-H Instruments and Clock ....... 10-60 
10-C Generating System.......... 10-13 10-I Windshield Wiper and 
10-D Cranking (Starter) System ..... 10-23 Washer Assembly ......... 10-92 
10-E Ignition System ......-+.... 10-32 10-J Wiring Circuit Diagrams ...... 10-112 
10-F Lighting System ..........-. 10-46 
SECTION 10-A 
ELECTRICAL SPECIFICATIONS 
CONTENTS OF SECTION 10-A 
Poragraph Subject Page Paragraph Subject Page 
10-1 Battery Specifications ........ 10-1 10-4 Ignition System Specifications 10-3 
10-2 Generating System Specifications... 10-1 10-5 Lighting System Specifications 10-4 
10-3 Cranking (Starter) System Speci- 10-6 Signal Systems Specifications... . 10-5 
TIGALIONS $$ gf Wi.G he ee 10-2 
10-1 BATTERY SPECIFICATIONS 
Item 4400 46-47-4800 
IAS te - ental wa eB eee Se ee eke ae: ge va dee de a aA Delco Delco 
WIOGEL,: gy ech yiin ee Ae Pe dee Sp ee eae Sap ae ee 1980558 1980570 
Location Under Hood ......-....... R.F. Fender Skirt L.F. Fender Skirt 
Terminal Grounded ........+4e8e6-. Negative Negative 
VOIARE> ~ 677 S. ce Ay cee e+ Mosh cel Ge we A Se OR ae se oe 12 12 
Capacity—Wet (Amps. Hrs.@ 20 Hr. Rate). . . 61 70 
Number of Cells & Plates/Cell......... 6, 11 6, 11 
Specific Gravity, Full Charge @ 80° F. ‘ 1.260 to 1.280 1.260 to 1.280 
Bench Charging Rate, Start.......... o Amps. o> Amps. 
Bench Charging Rate, Finish ......... 2 Amps. 2 Amps. 
DEDATALOMS: \it. s ae a a So Ee He Ce Sw, Porous Rubber Porous Rubber 
CASO Se aie eee & oe api ewe ae a ee Hard Rubber Hard Rubber 
DIMMCNSIONS= 4. c6 se.% Bod ew Fee ee ee ee ee el 10 1/4" x 6 13/16" x 8 27/32" High 12 1/32" x6 13/16"x8 13/16" High 


10-2 GENERATING SYSTEM SPECIFICATIONS 
a. Generator 
Make: Sand Type, & 2 -& ie: eh Seis Bee ae a eee ek Ok Sa a at ea 


Location, Ide Ob BNgine’ 8: ane are a Bees ae ot eRe ee ay ahd Be ae ee BY 
Drive and Rotation (Viewing Drive End) 


Delco-Remy, Delcotron 
Upper Right 
re ee te sar? iE a Fan Belt, Clockwise 


Standard Air Condition 

4400 46-47-4800 4400 46-47-4800 
ING DIDO Tse Gea ae, eo fe tener ee me oe Seah: doe Re Se oe ade ak 1100624 1100623 1100679 1100661 
Speed Ratio, Gen. to Engine .............. 2.34 to 1 2.92 tol 2.67 to l 2.75 to 1 
Field Current Draw (Amps.) @ 80 F. and 12 Volts... 1.9 to 2.3 1.9 to 2.3 2.1 to 2.5 2.1 to 2.5 
Bench Test at 14 Volts (Amps. Cold @ Gen. RPM) 42 @ 6500 42 @ 6500 55 @ 6500 55 @ 6500 
Min. Current Output @ 500 Eng. RPM ........ 10 Amps. 10 Amps. 10 Amps. 10 Amps. 
Min. Current Output @ 1500 Eng. RPM ........ 30 Amps. 30 Amps. 40 Amps. 40 Amps. 
Belt. <T CNSlOM’ o~ i08 554 +0) sds Ba de hh ke We AS Ee cw 80 Lbs. 80 Lbs. 80 Lbs. 110 Lbs. 
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b. Generator Regulator 


Makecand Type: geso- Geeta. cel %, a Be Bhi Se EE: Bok Sea BS ae Be es a ES a Delco-Remy, Double Contact 
Win be. ot se oho tase pe a ee ak Rote We eS Na fier ce et se eas eee ot lee ec a ge he Ge, ait ge Sa as a es SR 1119515 
Field: Relay Air Gap. sense baci bee 2 ae ee BS EO Se One a ee ee ee eae RL RR 015" 
Field Relay Closing Voltage .. 1... eee ee eee eee ee we ee tn wens Re dar cig rat 2S ay eo tec See he ed 2.3 to 3.7 
Voltage Regulator Air Gap, Lower Points Just Touching .... 2... 2. eee eee eee ere eee ene .060"' 
Voltage Regulator Upper Contact Point Opening .. «1... 1 1 ee ee ee ee te ew ee ee ee we ee 014" 
Voltage Regulator Upper Contact Setting @ 2000 Eng. RPM 

(After 15 Mins Warm-Up: @ 1500-Eng; RPM) «<3 joe Ss Coe ee ke De SS SES See Figure 10-21 
Voltage Regulator Lower Contact Setting (Step Voltage) ..... 2... 2. eee eee even 1 to .3 Below Upper Setting 


c. Police Car Generator 


Make and “Types. i aks & aS Poe. ot a GS He ae Be Re SS ee a a ee ee ee Delco-Remy, Delcotron 
INU DET ss cscs 2 Bes) x Se Sere a ata eae Se aes Ga Sle he et ee ee pasha SS, nm Ph Se ae BOE Rl Sa nee ae as ae are ah a Sap. as ca ees 1117765 
Location;.Sidé: of Engine” 2. o.4: ce ge Svea ee ok Me I eS Bie we A a, eR. wh ee aE Right 
Drive and Rotation (Viewing Drive End)... .... 2... ee ee ewe eee eee te we we we ens Fan Belt, Clockwise 
Speed: Ratio, Generator to: Engine =)... <, 2.) 6 4 4.e: Ge LS ES OS Se eo ES eee Oe 2.62 to 1 
Field Current Draw (Amps.) @ 80° F. and 12 Volts .. 1... . 0. ee ee eee eee ee et 3.7 to 4.4 
Bench Test at 14 Volts (Amps. Cold @ Generator RPM)...........2-e-2--+e8- haslwitl de Ge Se we ct 8 62 @ 6500 
Current ‘Output’ @:.500 Engine: RPM. {es oicse: cts) ee See ee oe ees Bee We SL a ee eS be ee Se 20 Amps. Min. 
Current ‘Output (@ .41500:-Eneine RPM. <<: sah e, sew ee Se se 8 a ae aa ve ah a ei © a de Sd 50 Amps. Min. 
Belts PeCnSION 625.16 “5 ever ete a cc's A Gh Se, i Se Oe ee AE ae Pe eh Ak a ee ee 80 lbs. 


d. Police Car Generator Regulator 


Make--andTVp6-6 a coke Ag eee atu: Se dee eis Se we Se SR WO Oe Gr et is ee ee es ee 8 Delco-Remy, Transistor 
IN WINDER 3 Giate herds: Goce. ay ht eee ine’ ak otece tee , Hen, oS Be kes hae Fas vat an ines hr Sabie soe Sng ges aa ee “fee. Gn ae a, a SE, we 9000590 
Point: ‘Gap and, Air’ Gap> «6 2.2 Soe 8 ee oe ae Sw Be Swe es we ae Be ee SE ee None, No Moving Parts 
Voltare: Setting (@-1500° Engine, RPM: oa) ce ek wet aoe B46 ee ee we elle ee ee eR a So 14 + .3 Volts 


e. Police Car Indicator Light and Field Relay 


Make and Type: 2.2 eee: Bo: Ne Soh as A eo ae Ss aa ee Eo Sy ee a eS er a es Delco-Remy, Single Contact 
INSIDE 6, es eeccs eee a ae ee as A es ee Re ae oe Re es a a a 1115827 
Air-Gap,- Points dust ‘Touching ~. 4 -«: 4 av ace al Goa wl erat ee Oe SR ee a a .011"" to .018"' 
POiInt-Openine 4: 4) 6 wes ea IS oe BE eae a OW AE, es A ay ae ee Na ee a, .020"' to .030" 
CIOSING “VOM d ee od ea: ieee, a. pa a A ee aw Ge ee Se Wa es ee Ae Beh eS Ee SS a SO Se ee 2.5 to 3.5 Volts 


10-3 CRANKING (STARTER) SYSTEM SPECIFICATIONS 


: ries Series 

a. Cranking Motor ve 46-47-4800 
IWEELICG cue. Ge oe id. ate Be Se obs 2 en ee dey Mees des Bees “Se eG, GA Delco-Remy Delco-Remy 
IND C0 se, aw he ik, Se, ee A,B: Ser ae ates GS en BS Cy gt A ee dni eV ede gee ate das 1107306 1107313 
Location, Side of Engine .......... 0.0 ee eee ee eee Right Left 
TV PesOr SHIM %. G ue a Stade be: BS ee Se eee SW ee a Mechanical Mechanical 
SiGe ACUUATION ct 4 se! yh a we. Bere Bedale Se yo: hess he sce a Boh Solenoid Solenoid 
Shift Operations <6 ici: Bocce ap hi oc teed kG a? a oh ay he a SS Ignition Switch Ignition Switch 
TVPG" Ob (DVIVG: <6 56 Se 6 a ay ieee Sv ogee in, Gt ere le a wa Overrunning Clutch Overrunning Clutch 
Rotation, Viewing Drive End ...........c500 ee eee Clockwise Clockwise 
Gear Ratio, Motor to Engine ............0c2c54cccece-se 17.8 to 1 18.4 to 1 
No. Teeth on Ring Gear and Drive Pinion. ............. 160, 9 166, 9 
Cranking Speed, Engine RPM (at Operating Temperature) ..... 160 Approx. 160 Approx. 
No Load Test 

PUNPCLOS a be Gb ok es Ss es a eh ee A ee ee ee Ge 65 to 100 80 to 120 

WOMB tic tarit, Sear ee Sessa es meatless Sate gt a, Re tie ed tN 10.6 10.6 

ERM 35, cir ca caster Se ihtsh Micah ay Nae seer a thee geet Ge cs ee ade tty a Be 3600 to 5100 3900 to 5400 
Locked Armature Test 

AMpOres 24i./4.4).4.-% Sap at St Ge ce Gas Oe ee ee ee 300 to 360 290 to 370 

MG Siais fone st ale Stee ay a arse ch oe tse Dnt AY ca isn coe Te an Gs ela 3.5 2.0 
Brush Spring Tension - Ounces .........+0200020288 ee: 35 min. 35 min. 
Armature: End! Play: 32% seh oo & 4 Be See Bo ee eae Se .005"' to .050" .005" to .050" 


Pinion Clearance in Cranking Position ............+.--. .010"' to .140" .010" to .140" 
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b. Solenoid Switch Series Series 

4400 46-47-4800 

MAKE. -.:, av Sinn ae ae Eee Se Re ae he ee ae Eee al ek Delco-Remy Delco-Remy 
Solenoid Switch Number.......... Te ee ee 1114341 1114339 
Current Draw of Solenoid Windings @ 80 F. 

Hold-in Winding, Amps. @ 10 Volts................ 10.5 - 12.5 14.5 - 16.5 

Both Windings in Parallel, Amps. @ 10 Volts .......... 42 - 49 41 - 47 
10-4 IGNITION SYSTEM SPECIFICATIONS 

a. Ignition Coil and Resistor 
IIA ie. same: aires ie san ee ae eh BG eR we a OR Re a st es Se ea eee ie bok we 2 Delco-Remy 
Coil Number (ess Bracket) << is.-s0e. Week a em ty Ss eae ee ms he he Se we A a ee es ae es Mh 1115087 
Current Draw, Amperes @ 12.6 Volts 

EMNPING: SLOPPOC), ac sen Gee war dees a soe ee Bae eh we i, eh nts ae tb “ep tapes ac Mae one hes oI Tee Be Ee I ee Bt ke 3.8 

PTB ING AGING Gs or. 6s wich. Oi aera “ies Re wes a, We In Rage ee taD aa Aa oh op Oe ae Sine heh Be ar eae e See 2.3 
Coil Resistance (Ohms) @ 80° F. 

PEVMATY:«. 0o.cs, Se ae- ee 4S a es SP ee A Se a ee ee he Ee ee ES Eo 1.28 to 1.42 

DECOMCAEY: 525.) a x55 wile a ae sh Ss Ore BG ie Sek es a ee we ee ee oe Se el ee '. . 7200 to 9590 
Resistance Wire ..... ee ae ee a ee ee Part of Wiring Harness 

Resistance, Onme @'80 Fe. soe. 4 ee Hae ae RLS Be ee ih a en ee ae Ee ere. Bw 1.80 + .05 

b. Spark Plugs 300 Engine 401 & 425 Engines 
Make and Model (for Normal Operation). ..............e8e8800-8 AC 44FFS AC 448 
Make and Model (for High Speed Operation) ................. AC 42FF AC 42 COM 
Thread--and “Shell: Hex. Sizes’. 4~e'«: 8, Aw a dee ae AR ee SE 14MM, 13/16" 14MM, 13/16" 
Gap al’ POMUS ee tae whe Se ae ce, SE a BY a SL .035"' .035" 
Lightening “Torque: (its. DS 2) a 2. ae. Se a Sees ak SAS RW ad Sp BR rig 20 30 

c. Distributor 
WEA G te 65 oN Go, HSL ae ad ie ES ee eae 2k YE Ae some, vee tere S  ie e ee Bs th A Boe oe a a Delco-Remy 
DEV C96 oe utd gh ya ee ee Shae BRASS OW aE in a EA Se le cates os Bes he a as ter das Soa sa the wae Byte psy cea eee From Camshaft 
FROLACIONS, “LOD: VIGW eco de Aside ee? eh at eA Ee are Ws Ge ee ay a hi eG ee he eS Clockwise 
Vacuum Control Namper <4 us. aed Gee So hie a SS eo a a RO a ee Se eee SZ 1116210 
Piring O7der (SOO SE MEING}” se << ets, oS wi see en ae ee Be GK ees GH ee eee NB Re SS 1-8-4-3-6-5-7-2 
Firing ‘Order (401 and':425: Engines): ag. © <0 6: 92 6 ee koos, @ ae we SS BS as We Be ee A ee OS 1-2-7-8-4-5-6-3 
Contact Point-Opening? Ge 6. aes hans. Sag acter hee ot at eres BO es ee ee eee ee ae ae a 016" — 003" 
CONTACE .ROINE DWE). AAT LC cs: ce ao oe estes ie ed. Gh eT Bia SB er acts Ae, Ba ce en ee es NOE Se Bh aR he B 30 +1 
Dwell Variation ...........0.0-0ece888-. Gndet ot A ed Gane ae BY eo Bh a ee hae ahs Pec ens Me re ee 3° Max 
Breaker: Arm Spring ‘Tension: “Ounces: «6-945. 4. a ee we GO a we eS a Se 19 to 23 


Condenser Make and Capacity, Microfarads..... 2... ee eee eee te ee te ee ens 


Distributor Number (less Cap) ...........+-. 
Timing, Crankshaft Degrees before U.D.C. 
(with Vacuum Hose Disconnected and Engine Idling) . 
Centrifugal Advance, Crankshaft Degrees and RPM 
Start Advance, @ RPM............e286 
Medium Advance, Degrees @ RPM 
Maximum Advance, Degrees @ RPM 


Start Advance, @ In. of Vacuum 
Maximum Advance, Degrees @ In. of Vacuum 


300 Pngine 


1111050 


ie We 


550 to 750 
12° to 16° @ 1400 
26° to 30° @ 4200 
Vacuum Advance, Crankshaft Degrees and Inches of Vacuum 


6 to 8 


14° to 18° @ 16 


401 & 425 Engines 
(Except Dual 4-Bbl. 
with Autg. Trans.) 


1111055 
2 1/2° 
600 to 800 
13° to 17° @ 1400 
28° to 32° @ 3900 


6 to 8 
14° to 18° @ 16 


425 Engine°® 
(Dual 4-Bbl. with 
Auto. Trans.) 


1111058 
12° 
950 to 950 
1/2° to 4 1/2° @ 1000 
18° to 22° @ 3800 


6 to 8 
14° to 18° @ 16 
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10-5 LIGHTING SYSTEM SPECIFICATIONS 
a. Lamps, Switches, Wiring 


Headlamp Make and Type 


Lighting Switch, Make 


Thermo Circuit Breaker Calibration @ 75° F. 


Stay: Closed indefinitely "@"Amoss. fo! « ai-qvar p ae bide RO Se ae ec te Ge St Soe a BOS: Se oS Eh ee EE ES 
Open: Within’ 60°Seconds: @4AmnS 6 e-i. e Gss ee ee ee GS ee Ek S Se 


b. Fuses and Circuit Breakers 


Used For 


Back-up Lights 
Blower, Heater-Air Conditioner, and Compressor Clutch 


Courtesy and Glove Box Lights, Clock .............. 
Direction Signal, Signal Indicator and Stop Lights ........ 
Dome Light, Trunk Light and Rear Cigar Lighter ........ 


Guide-Matic Amplifier 


Power Antenna Motor 


Tail, License and Cornering Lights, Panel Lights and Rheostat 


Wiper and Washer Motor, Transmission Solenoids ........ 
Cigar’ -Eignter~ ae 25s Ay ee eh ee Bl eh eee Ae a ae we BE ee BS 
Headlights, Front Parking Lights: 2.0.5. ¢3.4 eee 4% ee « 4 
Power Windows, Vents, Top and Seat ............... 
Tail Gate Wiper and Washer .........eeeeeeeeees 


c. Lamp Bulbs 


PSS EA ge ote 39 dk. a seed at Been! Ge A. AieGs Sie cet: Ga Bs GO Bs Gi he shee GE. 9G, Ae 
mesh Pray (4 (00): ay ks Se a a ae Ee SS SEE ee we 
Auto. :‘Trans..Control ‘Dial, (Console) «cca Se esa we ee ee 
Auto. Trans. Control Dial (Instrument Panel)............. 
BACK UD!” og: 5.0 Sao ids sh: ae ee os en he Wes 7 By we Geos Seas ke Ost Ae cet a 
LOCKS Dad) & nb. fay tas oe a cay se Rete ee i ms, Som ih ae Ga ee oe ns BE Ra 


Cornering 


Headlight, 5 3/4'' Dia., Type 1 (Inner) 


Ignition Switch 


License 


Parking, Lower (4700) 


Trunk 


Headlamp. bens Diameter so 5. ocak eS! ey Gee He eR ER ee SS Se Ee a SE a, HS Bc ds oe SE A 
Tail, Stop,/-Parking: Signal amos; Make? 4: 6:02 4: ca Ge ie Sas tee Be oR, Bee we a he ae ale OE ESR 


Panel Lights and Rheostat ..........0.620+6e0e0+ 2c cee 
Parking Brake Light, Safety Buzzer or Cruise Control...... 
Radio and Dial Light (Sonomatic).............2+.+.-e-.-. 
Radio and Dial Light (Wonder Bar) ...........4.2-+-+.-. 
Rear’ Window Defroster ©. soe eS sw eae ww Oe 


Courtesy, Console, Rear Seat Side Rail or Arm Rest ........ 
Cruise Controb : Dial: 2s). sci, cis ar Se ae see ea se Set a ee Be 
Dome, “Center sROOL.. . 2 sesr 205 we, ae Be ee ee ar ee Ge Ges wa eS 
GIOVE BOKS 2. uce ae: Beye ek ee SS, Gia oe ee eee Ge Wee. 
Headlight High Beam Indicator ............0.0+0+0-ce0e8888 
Headlight, 5 3/4'' Dia., Type 2 (Outer) .........02.0000-8 
Heater-Air Conditioner Control Dial...............e.-. 
Indicator Lights (Hot, Cold, Oil and Amp.) .........4.e-eee-s8 
Instrument ‘Cluster Dials 9.4. <4) 4:66) @ 6 wee ere a we we We ee 
Parking Brake: Warning 3? o).a. 4b. a./ada @ dew Sa Se Ba Ql aa ee ae 
Radio Dial ek od 6 Gro. aaa teu edd a ah @ODE ase ae 
Turn Signal and Parking, Front ............0-050420c80e- 
Turn Signal, Tail and Stop, Rear. ...........-.0-+.ee8e0e06-8 
Turm-Signal Indicator 5. f°a. oe edge tes sd a Sw Ee OD ek 


Type 
10 Amp. 1 1/4" 
30 Amp. 1 1/4" 
5 Amp. 1 1/4" 
10 Amp. 1 1/4" 
20 Amp. 1 1/4" 
5 Amp. 1 1/4" 
3 Amp. 1 1/4" 
6 Amp. 7/8" 
9 Amp. 7/8" 
2.5 Amp. 7/8" 
7.5 Amp. 7/8" 
6 Amp. 7/8" 
10 Amp. 1 1/4" 
25 Amp. 1 1/4" 


Special 
Circuit Breaker 
Circuit Breaker 
20 Amp. 1 1/4" 
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Wiritig Circuit Dy pera) ge ei ae ae ap, 8 ee sd Gg ae iat SEY eae ca Se RE Se a8 AS We Pils a ee tae ae 
Wiring Circuit Protection for Head and Front Parking Lights. ................ 
Thermo Circuit Breaker: LOoGation:. 4. .% 4. 6.36. Se ee Hs eS PO es ae ae Ge 


Bulb. No. 


Location 


Fuse Block 
Fuse Block 
Fuse Block 
Fuse Block 
Fuse Block 
Fuse Block 
Fuse Block 
Fuse Block 
Fuse Block 
Fuse Block 
Fuse Block 
Fuse Block 
Fuse Block 
Fuse Block 


5 3/4" 
Guide 
Delco-Remy 
Single Wire 
Thermo Circuit Breaker 
In Lighting Switch 


In Back of Lighter 
In Light Switch 
Under Left Kick Pad 
In Wiring Connector 


Candlepower 


oO 


ol iat) 
NNW HDHONNN We 


— 


37.5 Watts 
37.5-59 Watts 


-o 
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10-6 SIGNAL SYSTEMS SPECIFICATIONS 


Stop Light: *Switch)-“Type@ 4:6 dic iat Se Besa Bee hs es SR ee Seek a A ES me Be Re ee Mechanical 
Stop: Light: Switch; LDOcation.». -4 2-6. 1s. soke Bo a, Seis We wR, a Me ew Ma a ea ee es Pedal Mounting Bracket 
Direction Signa] Switch, Make. . . 1. 16 6 eee ee tw eee were ee eww er wee te teeter e eters Delco-Remy 
Direction Signal Flasher, Make and Type .. 2... 6 ee ee eee eee we we ww tw ww ew wens Tung-Sol, A-418B 
LOCAL ON: 36 e- BoS Gs So a ke ec BSA ae eh ca ee Hee ah ah, ee. oe a SOE. Se se ar aL em Nee Fuse Block 
DES19N LOA: ig. sacce ce as de Wo Se aw ew ee ee Bh Se me ma ee ce we es we ele et es ay CH Se 2 - 32 CP Bulbs 
Flash: -Rate;.Cycles: per MIN... i 6 oo es wre eee a RO A ee RE RS Se ee ES SS SO BS ae Se 60 to 120 
Lamp Bulbs = No. and Candle Power: « 4.500% 26 we Rw a ee ew Oe See Par. 10-5, ¢ 
Direction: Signal and Stop Light Fuse 306.4006 6 056 % ae wl we He ew we ee ee we A See Par. 10-5, b 
Horn:= ‘Make and “Type- a: e.4. oe oe ae ae Se ee a as MN ae ae Be Delco-Remy, Solenoid 
Horn, Number;.High Note: <. (0%. ay: eee ee wi dk Sw a es A we ao eS ee 9000470 
TOW: NOUS a> de ose, se So see Re age tae as we a ws a ee a se ie es BE tw, ee ee ok te et os Ss Be ee SS 9000469 
Horn Amperage Draw at 12 Volts (Either Horn) ..... 2... 2 eee eee we ee ew wt we eee we 4.5 to 5.5 
Horn: Relay -and: Junction: Block Number -..<:.6: 4: 6.244 eto erm SW Ge a HS ee ee Se eK Ow 382429 
Horn Relay Adjustment 
Closing. /VOltage: stare. 5 tk ve es aa ee Se eo ee Se ts Sh ae ce oe he Se ee es eS 3.0 to 9.0 
Speed: Warning: Buzzer Number <: 4.%. 6 5-6 a: #66 ee ae ei Se YS ew Oe Ee Se A a OG ee ee 1361529 


Amperage.Draw @-14.5' Volts, aes a toley > > ee da Se Se OS Ge I NES we we Sow res. HE Be es .14 Max. 
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BATTERY AND CABLES 
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10-7 GENERAL BATTERY 
INFORMATION 


Delco-Remy 12-volt storage bat- 
tery model 570 is used in all 
models. This battery has 6 cells 
with 11 plates per cell, a capacity 
of 70 ampere-hours at a 20 hour 
rate, and a rating of 840 watt- 
hours. 


The battery is mounted on the 
left front fender skirt under the 
hood. The battery negative (-) 
post is grounded to the engine 
cylinder head by a copper cable. 
The positive (+) post is connected 
by an insulated copper cable to a 
junction block on the fender skirt. 


a. Registration of Battery 


Delco-Remy Battery dealers and 
distributors are prepared to 
carry out terms of the manufac- 
turer’s warranty on Delco-Remy 
batteries. In order that Buick 
owners shall have the protection 


Figure 10-1—Battery 


and benefit of this warranty, it is 
necessary for the dealer or car 
owner to register his battery with 
the local Delco-Remy Battery 
dealer or distributor on all new 
car deliveries, and on all deliv- 
eries of new replacement Delco- 
Remy batteries. The Battery 
Owner’s Certificate is located in 
the Owner’s Protection Plan 
Booklet. 


b. Care of Wet Batteries 
in Storage 


Batteries in stored new cars, as 
well as batteries in stock, must be 
given regular attention to prevent 
sulphation of plates that may re- 
sult from inactivity and self- 
discharge. All automotive wet 
batteries will slowly discharge on 
standing idle, whether in stored 
vehicles or in stock, and will self- 
discharge much faster when warm 
than when cold. Batteries in stock 
should be rotated and the older 
ones used first. 


To minimize the extent of self- 
discharge always store batteries 
fully charged and in cool place 
where the temperature does not 
go below freezing. Every 30 days 
check the level of electrolyte, add 
water as required and charge the 
batteries at a 5 ampere rate until 
fully charged. 


Batteries used for display pur- 
poses or standing in cars in stor- 
age must be treated in the same 
manner as batteries in stock. 


Subject Page 
10-11 Testing and Cleaning Battery 
and Cranking Motor Cables... 10-10 
10-12 Battery Recharging ........ 10-11 
10-13 Battery and Cables - Trouble 
Diagnosis ..........6... 10-11 


When a new car,or a new re- 
placement battery is delivered, 
make certain that it is fully 
charged and the electrolyte is at 
proper level. This is extremely 
important because the delivery 
of a partially discharged battery 
may not only lead to its return 
for charging but may also result 
in shortened life of battery. 


c. Importance of Maintaining 

Electrolyte at Proper 

Level 
Water is the only component of 
the battery which is lost as the 
result of charging and discharg- 
ing, and it must be replaced 
before the electrolyte level falls 
to the tops of the separators. If 
the water is not replaced and the 
plates become exposed, they may 
become permanently sulphated, 
which would impair the perform- 
ance of the plates. Also, the 
plates cannot take full part in the 
battery aotion unless they are 
completely covered by the 
electrolyte. 


d. Importance of Keeping 
Battery Properly Charged 


The battery has three major func- 
tions: (1) It provides a source of 
energy for cranking the engine. 
(2) It acts as a stabilizer to the 
voltage in the electrical system. 
(3) It can for a limited time fur- 
nish energy when the demands of 
the electrical units in operation 
exceed the output of the generator. 
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In order for the battery to con- 
tinue to function, it is necessary 
that current withdrawal from the 
battery be balanced by current 
input from the generator so that 
the battery is maintained in a 
properly charged condition. If the 
outgo exceeds the input the bat- 
tery will become discharged so 
that it cannot supply sufficient 
energy. 


The state of charge of the battery 
as well as the temperature of the 
electrolyte has an _ important 
bearing on its capacity for sup- 
plying energy. Battery efficiency 
is greatly reduced by decreased 
electrolyte temperature as it has 
a decided numbing effect on its 
electrochemical action. Under 
high discharge such as cranking, 
battery voltage drops to lower 
values in cold temperatures than 
in warm temperatures. 


In extremely cold climates it is 
important to keep batteries in a 
nearly full charged condition to 
avoid the possibility of freezing, 
which will damage any battery. 
The following table shows the 
temperatures at which freezing 
will occur in electrolytes of dif- 
ferent densities, with specific 
gravity corrected to 80°F. 


Specific Gravity Freezing Point 


1.220 -35°F. 
1,200 -20°F, 
1.160 O°F, 


e. Care of Dry Batteries 
in Storage 


A ‘‘dry charge’’ battery contains 
fully charged positive and nega- 
tive plates but no electrolyte. 


Dry charged batteries should be 
stored in a dry place away from 
excessive heat. A dry charged 
battery should be kept in its orig- 
inal carton until ready to be put 
into service. This type of battery 
will retain its ‘‘charged’’ con- 
dition indefinitely if protected 
from moisture. Dry batteries may 
be stacked in vertical columns 


provided they are not stacked 
more than four high. 


f. Preparing Dry Charged 
Batteries for Service 


To prepare ‘‘dry charge’’ bat- 
teries for service use approved 
battery-grade acid electrolyte 
(1.265 sp. gr. at 80°F). Care 
should be exercised in its use to 
prevent bodily injury or damage 
to clothing or other material re- 
sulting from actual contact with 
the electrolyte. 


Electrolyte should be added to dry 
charged batteries in an area 
where water is readily available 
for flushing in case the electro- 
lyte comes into contact with the 
body. Refer to instructions on 
side of electrolyte container for 
antidotes to use if electrolyte 
comes into contact with the body. 


It is strongly recommended that 
a person filling batteries with 
electrolyte wear glasses (prefer- 
ably safety glasses) to prevent 
possible damage to the eyes 
should any Spattering of the elec- 
trolyte occur. 


1. Remove dry charged battery 
from its original carton. 


2. Remove the vent plugs. 


3. Using a glass or acid-proof 
plastic funnel, fill each battery 
cell with electrolyte. Do not use 


a metal funnel for filling the bat- 
tery. The cell is properly filled 


when the electrolyte level rises 
to the split ring at the bottom of 
the vent well. Do not overfill or 
underfill. Overfilling will cause 
acid corrosion in the battery 
area; underfilling will cause early 
battery failure. 


4. After filling cells, wait five 
to ten minutes and add additional 
electrolyte, if necessary, to bring 
the electrolyte to the proper 
level. 


5. Never finish filling a dry 
charge battery with water. If 


electrolyte is spilled, more elec- 
trolyte must be obtained. 


g. Test After Batteries are 
Prepared for Service 


The Delco Dry Charge Battery 
may be put into service imme- 
diately after activation. However, 
to insure good battery perform- 
ance, the following activation tests 
are recommended. 


1. After adding electrolyte, check 
the open circuit voltage. Less 
than 10 volts indicate a reverse 
cell or an open circuit and the 
battery should be replaced. 


2. Check the specific gravity of 
all cells. If the specific gravity 
corrected to 80°F. shows more 
than a thirty point (.030) drop 
from the initial filling with elec- 
trolyte, or if one or more Cells 
gas violently after addition of 
electrolyte, the battery should be 
fully charged before use. 


3. For best performance in cold 
weather (32°F. or less), or if the 
battery and the electrolyte are 
not at 60°F. or above at time of 
activation, warm the battery by 
boost charging. 


10-8 PERIODIC BATTERY 
INSPECTION AND 
SERVICE 


The battery requires very little 
attention, but periodic inspection 
is essential to secure the maxi- 
mum efficiency and life. The fol- 
lowing services are essential to 
maintain the battery at maximum 
efficiency. 


CAUTION: The gas which is pro- 
duced in the battery cells during 
charging is dangerously explo- 
sive. Extreme care must be taken 
to avoid bringing open flames, 
lighted matches, etc., near a bat- 
tery which is or has been re- 
cently on charge, and which is or 
has been gassing. Likewise care 
must be taken to avoid causing 


10-8 BATTERY TESTING 


any sparks near a battery with 
jumper cables or fast charger 
cables, since this can also set off 


an explosion of the gases. 


a. Maintain Electrolyte Level 


Add distilled water as required to 
maintain the electrolyte level at 
the split ring at bottom of filler 
well. See Figure 10-2. CAUTION: 
Do not overfill, as electrolyte 
may be sprayed out by gassing or 
may overflow due to heat expan- 
sion during charging. 


If distilled water is not available, 
it is better to add clean, mineral- 
free tap water than to allow the 
electrolyte level to remain below 
the top of the plates. 


In freezing weather the water 
should be added just before using 
the car or otherwise charging the 
battery so that the water will be 
mixed with the acid before it is 
allowed to stand in freezing 
temperatures. 


If it is found necessary to add 
water to the battery more fre- 
quently than about every 1,000 
miles and the quantity of water 
added per cell is great, check 
setting of voltage regulator and 
adjust, if necessary (par. 10-21). 
Abnormal water loss is an indi- 
cation that the battery is being 
overcharged. 


b. Inspect Battery, Mounting 
and Cables 


Check outside of battery for 
damage or signs of serious abuse 


Figure 10-2—Battery Filler Well 


such as broken case or broken 
covers. Check inside of battery 
by removing the vent caps and 
inspecting for signs of abuse such 
as electrolyte level too low, or 
bad or unuSual odors. If battery 
shows signs of serious damage or 
abuse, it should be replaced. 


Check the battery hold down bolts 
to make certain that battery is 
securely held in place. Excessive 
tightening may distort or crack 
the battery case. 


If the top of battery is dirty or the 
hold down strap is corroded, clean 
thoroughly with a brush dipped in 
ammonia or soda solution. Care 
must be used to prevent any solu- 
tion from getting into battery 
cells. After the foaming of solu- 
tion stops, flush off with clean 
water and dry thoroughly. If hold 
down strap is corroded it should 
be painted with acid-resisting 
paint after cleaning. 


Check battery cables to make 
certain they are tight at battery 
posts, engine mounting bracket 
and junction block. If a connection 
is found loose it should be cleaned 
before being tightened as arcing 
and corrosion may have _ taken 
place in the loose connection. 
Check condition of cables and re- 
place if badly corroded or frayed. 
See paragraph 10-11 for instruc- 
tions on cleaning and tightening 
cable terminals and replacement 
of cables. 


10-9 LIGHT LOAD TEST 
OF BATTERY 


The light load battery test is an 
in-the-car test designed to quick- 
ly determine the serviceability of 
any lead-acid battery. Nonuniform 
readings, as described in c below, 
are sufficient evidence for imme- 
diate replacement of the battery. 
This test is simpler and more 
conclusive than the hydrometer 
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test; however, a cell voltage tes- 
ter having .01 volt division is re- 
quired. Before testing, visually 
inspect the battery as described 
in paragraph 10-8. 


If battery passes visual inspec- 
tion, check condition of battery 
cells as follows: 


1. Add water to fill all cells to 
proper level. 


2. Place load on battery by 
Closing starter switch for 3 sec- 
onds. It makes no difference 
whether starter turns engine or 
not. However, if engine starts, 
turn off ignition immediately. 


3. Turn headlights on low beam. 
After 1 minute, with lights still 
on, read individual cell voltages 
of battery with voltmeter having 
.O1 volt divisions. 


Compare readings with the fol- 
lowing: 


(a) Uniform Readings. If any cell 
reads 1.95 volts or more, and the 
difference between the highest and 
lowest cell is less than-.05 volt 
(5 divisions), battery is good. 


(b) Low Readings. If all cells 
read less than 1.95 volts, battery 
is too low to test properly. Fail- 
ures of the meter to register on 
all cells does not indicate a de- 
fective battery. Quick-charge 
battery and repeat light loat test. 
See paragraph 10-12, subpara- 
graph b. If none of the cells come 
up to 1.95 volts after the first 
quick-charge, the battery should 
be given a second charge. Bat- 
teries which do not come up after 
second quick-charge should be 
replaced. 


(c) Nonuniform Readings. If any 
cell reads 1.95 volts or more and 
there is a difference of .05 volts 
(5 divisions) or more between the 
highest and lowest cell, battery 
should be replaced. 


3. After test, close openings in 
sealing compound above cell con- 
nector straps. During light load 
test, if any cell reads below 2 
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Figure 10-3—Light Load Test 


volts, battery should be charged 
before returning car to owner. 


NOTE: If any battery found to be 
‘‘sood’’ by Light Load Test does 
not perform satisfactorily in sub- 
Sequent service, it should again 
be tested by the Light Load Test 
and if it still tests ‘‘good’’, it 
Should be removed from car and 
tested as outlined under Full 
Charge Hydrometer Test. See 
paragraph 10-10. 


10-10 FULL CHARGE 
HYDROMETER TEST 
OF BATTERY AND 
USE OF HYDRO- 
METER 
a. Full Charge Hydrometer 
Test 


The full charge hydrometer test 
should be used on any battery 
originally found to be ‘‘good’’ by 
the Light Load Test, but has since 
failed to perform satisfactorily in 
service and which still tests 
‘‘good’’ by the Light Load Test. 


IMPORTANT: The full charge 


hydrometer test is not valid un- 
less battery has been tested and 
found to be ‘‘good’’ by the Light 


Load Test. 


1. Fully charge battery as de- 
scribed under slow-charging (par. 
10-12, subpar. a), 


NOTE: Hydrometer reading 
taken on partially charged bat- 
teries are unreliable for this test. 


2. Measure specific gravity of 


electrolyte in each cell and com- 
pare readings with the following: 


(a) If cell readings range between 
1.230 and 1.310, the battery is 
ready for use. All it needed was a 
full charge, Any variation in the 
specific gravity between cells 
within this range does not indicate 
a defective battery. 


(b) If any cell reads less than 
1.230 and: 


(1) Battery has been in service 
3 months or less, battery is good 
but it has been improperly filled 
with electrolyte or water and will 
give poor performance. To cor- 
rect this condition, empty the 
electrolyte from any cell reading 
less than 1.230 and refill with 
1.265 specific gravity battery 
grade electrolyte. The battery is 
now ready for use. 


(2) Battery has been in service 
more than 3 months, it should be 
replaced. 


(c) If any cells read above 1.310 
battery may be returned to serv- 
ice. However, specific gravities 
above 1.310 are harmful to bat- 
tery and will cause early failure. 
Such high readings are caused by 
improper addition of electrolyte. 
Adjusting the specific gravity will 
not correct the damage that has 
been done by high specific 
gravity. 


b. Use of Hydometer 


The hydrometer measures the 
percentage of sulphuric acid in 
the battery electrolyte in terms of 
specific gravity. As a battery 
drops from a charged to a dis- 
charged condition, the acid leaves 
the solution and enters the plates, 
Causing a decrease in specific 
gravity of electrolyte. With a hy- 
drometer, an indication of the 
concentration of the electrolyte is 
obtained. 


The specific gravity of the elec- 
trolyte varies not only with the 
percentage of acid in the liquid, 


it also varies with temperature. 
As temperature increases, the 
electrolyte expands so that the 
specific gravity is reduced. As 
temperature drops, the electrolyte 
contacts so that the specific grav- 
ity increases. Unless these vari- 
ations in specific gravity are 
taken into account, the specific 
gravity obtained by the hydrom- 
eter may not give a true indi- 
cation of the concentration of acid 
in the electrolyte. 


Correction can be made for tem- 
perature by adding .004, usually 
referred to as 4 ‘‘points of grav- 
ity’’, to the hydrometer reading 
for every 10°F. that the elec- 
trolyte is above 80°F. or sub- 
tracting .004 for every 10°F. that 
electrolyte is below 80°F. Figure 
10-4 shows the exact correction 
figure to use for any temperature 
above or below 80°F., the three 
steps used in obtaining the cor- 
rected or true specific gravity, 
and two examples showing how it 
is figured. 


When using a hydrometer, observe 
the following points: 


1. Hydrometer must be clean, in- 
side and out,to insure an accurate 
reading. 


2. Hydrometer readings must 
never be taken immediately after 


(~~ SPECIFIC GRAVITY 
— +.016 CORRECTION 


® 
CHANGE HYDROMETER 
READING BY AMOUNT 
SHOWN ON THIS SIDE 
OPPOSITE THE 
ELECTROLYTE 
TEMPERATURE 


ELECTROLYTE = oy 
TEMPERATURE (F) — 180° 


! woe 
@ 
TAKE TEMPERATURE '0°° 
OF ELECTROLYTE 
WITH THERMOMETER 90° 


@ 


TAKE SP. GR. OF 
ELECTROLYTE 
WITH HYDROMETER 


EXAMPLE A: EXAMPLE 8 
TEMPERATURE = 0 F. 
HYDROMETER 

READING - 1.230 
CORRECTION 


TEMPERATURE 120° F. soe 
HYOROMETER 

READING 1.230 
CORRECTION 

(@ 120° F. - +016) OF. -a 
TRUE SPECIFIC ' ~ O28 TRUE SPECIAC 
GRAVITY - pre 


e E 
e FE 
e E 
e E 
e E 
e E 
oe E 
e E 
e p 


Figure 10-4—Specific Gravity 
Temperature Correction Scale 
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water has been added. The water 
must be thoroughly mixed with the 
electrolyte by charging for at 
least 30 minutes before hydrom- 
eter values are reliable, 


3. If hydrometer has _ built-in 
thermometer, draw liquid into it 
several times to insure correct 
temperature before taking a 
reading. 


4. Hold hydrometer vertically 
and draw in just enough liquid 
from battery cell so that float is 
free floating, and with bulb fully 
released. Hold hydrometer at eye 
level so that float is vertical and 
free of outer tube, then take read- 
ing at surface of liquid. Disregard 
the curvation where the _ liquid 
rises against float stem due to 
surface tension. 


». Avoid dropping liquid on car 
or clothing as it is extremely 
corrosive. Any liquid that drops 
should be washed off immediately 
with soda solution. 


10-11 TESTING AND 
CLEANING 
BATTERY AND 
CRANKING MOTOR 
CABLES 


Whenever the battery is tested 
(par. 10-9) the battery and crank- 
ing motor cables should also be 
inspected for condition and tested 
for resistance. Resistance in the 
cables and connections causes 
voltage drop, and excessive volt- 
age drop is liable to cause start- 
ing difficulties. 


Carefully inspect the battery to 
junction block, battery to engine 
(ground) and cranking motor to 
junction block cables. If cable 
strands are broken, corroded, or 
loose in terminals the cable 
should be replaced with the cor- 
rect cable to insure ample 
capacity. 


Check terminals at both ends of 
each cable for tight connections. 
Since loose connections are 


usually dirty or corroded, any 
loose connections should be 
thoroughly cleaned before being 
tightened. If terminals are tight 
and cables are apparently in good 
Condition, it is advisable to test 
them with a low-reading volt- 
meter to detect any abnormal in- 
ternal resistance. 


a. Testing Resistance of 
Cables and Terminal 
Connections 


Battery cables and terminal con- 
nections may be tested with 
equipment comprising a voltmeter 
(5 volts maximum), ammeter of 
300 or more amperes capacity, 
and carbonpile rheostat having a 
minimum capacity of 300 amperes 
connected in series with the 
ammeter. 


1. Adjust rheostat to provide 
maximum resistance (‘‘OFF’’ 
position). 


2. Connect ammeter positive (+) 
lead to battery terminal stud on 
junction block. Connect ammeter 
negative (-) lead to one side of 
rheostat and connect other side of 
rheostat to ground on engine, 
preferably at point where battery 
ground strap is attached. In the 
instrument shown in Figure 10-5 
the ammeter and rheostat are 
connected in series inside the 
case. 


3. Connect voltmeter negative (-) 
lead to battery terminal stud on 


on 
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Figure 10-5—Battery Cable 
Test Connections 


junction block. Use prod with 
voltmeter lead, if necessary, to 
insure direct contact with the 
terminal stud. Do not connect to 
the ammeter lead clip. Attach a 
prod to voltmeter positive (+) 
lead and apply the prod to center 
of battery positive (+) post (Fig- 
ure 10-5), Make sure that clips 
of voltmeter leads have clean 
metal contact with prods. 


4. Adjust rheostat until ammeter 
reads 200 amperes, immediately 
read voltmeter, then turn rheostat 
to starting (‘‘OFF’’) position to 
avoid excessive drain on battery. 
Voltage drop across battery pos- 
itive cable and terminal connec- 
tions should not exceed 2/10 volt. 


5. Connect voltmeter positive (+) 
lead to ground on engine. Attach 
prod to voltmeter negative (-) 
lead and apply prod to center of 
battery negative (-) post. Voltage 
drop across the battery ground 
cable and terminal connections 
should not exceed 2/10 volt at 
200 amps. 


6. A reading in excess of 2/10 
volt when testing either battery 
cable indicates excessive resist- 
ance in cable or _ connections. 
Clean and tighten cable or con- 
nections. Clean and tighten cable 
terminals (subpar. b, below) and 
recheck for voltage drop. If volt- 
age drop still exceeds 2/10 volt 
replace cable with a _ genuine 
Buick cable to insure ample 
Capacity. 


7. If cranking is below normal 
speed, connect the ammeter pos- 
itive (+) lead to the battery ter- 
minal stud on cranking motor 
solenoid switch, leaving the other 
lead attached to ground in engine. 


8. Connect voltmeter negative (-) 
lead directly to battery terminal 
stud on solenoid switch. With prod 
of voltmeter positive (+) lead ap- 
plied directly to battery terminal 
stud on junction block, repeat Step 
4 above. The voltage drop across 
cranking motor cable and ter- 
minal connections should not ex- 
ceed 2/10 volt at 200 amperes. 
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b. Cleaning Cable Terminals 


If loose connections are found by 
inspection, or high resistance is 
found by voltage test, disconnect 
the cable for thorough cleaning of 
terminals. When removing a cor- 
roded cable terminal from bat- 
tery post do not pry against 
battery case or hammer on ter- 
minal to break it loose, since 
either practice will result in 
broken cell covers. Use a screw 
type terminal puller if terminal 
cannot be loosened by hand after 
clamp bolt is fully loosened. 


Thoroughly clean all corrosion 
from disconnected battery cable 
terminals and terminal posts, 
using suitable wire brushes. If 
wire brushes are not available, 
corroded terminals may be 
Cleaned by brushing with a strong 
soda solution, uSing care not to 
get solution into battery cells. 


To prevent corrosion of battery 
terminals and connections, apply 
a coating of petroleum jelly over 
the battery post and cable ter- 
minals after cables have been in- 
stalled on terminals. 


10-12 BATTERY 
RECHARGING 


There are two separate methods 
of recharging batteries which dif- 
fer basically in the rate of 


BATTERY 
TERMINAL — 
PULLER 


Figure 10-6—Using a Battery 
Terminal Puller 
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Charge. In the slow-charge meth- 
od, the battery is supplied a rela- 
tively small amount of current for 
an extended period of time. In the 
quick-charge method, the battery 
is supplied with a high current 
for a short period of time. 


a. Slow-Charging 


Slow charging is the best and only 
method of completely charging a 
battery. The slow-charge method, 
properly applied, may be safely 
used under all possible conditions 
of the battery, provided electro- 
lyte is at proper level in all cells. 
The battery may be fully charged 
by this method, unless the battery 
is not capable of taking a full 
Charge. The normal slow charg- 
ing rate for the 12-volt battery is 
2 amperes. 


Full charge of battery is indicated 


when all cell specific gravities do 
not 
three intervals of one hour and 
all cells are gassing freely. 


increase when checked at 


Due to the low rate during slow 
charging, plenty of time must be 
allowed. Charge periods of 24 
hours or more are Often required. 


b. Quick-Charging 


Since time is often of most im- 
portance to the battery owner, 
quick-charging must sometimes 
be used to partially charge the 
battery so that the engine will 
start and the owner can be on his 
way. 


Charge at 50 amperes for 20 
minutes (50 x 20 = 1000 ampere 
minutes). If charger will not give 
this rate, charge for an equal 
number of ampere minutes at the 
best rate available. For purposes 
of charging for the light load test, 
do not boost battery more than 
the amount indicated. 


CAUTION: Too high a current 
during quick-charging will dam- 


age battery plates. 
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A battery cannot be brought up to 
a fully charged condition by the 
quick-charge method. The battery 
can be substantially recharged or 
boosted, but in order to bring the 
battery to a fully charged con- 
dition, the charging cycle must be 
finished by charging at a low or 
normal rate. Some quick- chargers 
have a provision for finishing the 
charging cycle at a low rate so 
that the battery can be brought up 
to a fully charged condition. 


Used with care, and employing all 
safeguards provided by the manu- 
facturer, a quick-charger will not 
damage a battery which is in good 
condition. 


10-13 BATTERY AND 


CABLES—TROUBLE 
DIAGNOSIS 


a. Quick Check of Battery 
and Cables 


Whenever electrical trouble de- 
velops it is desirable to make a 
quick check of the battery and 
cables to make certain that this 
source of current is in good con- 
dition, securely connected, and is 
functioning properly. This check 
will also give a good check on the 
cranking system. 


1. Turn on the lights. They 
should burn steadily and with nor- 
mal brilliance. 


2. With lights burning, operate 
the cranking motor. Either have 
the headlights shining on a wall 
so their brilliance can be noted, 
or have someone watching the 
headlights. 


3. When cranking motor solenoid 
switch is closed, one of the fol- 
lowing conditions will occur: 
(1) Lights will stay bright or will 
dim slightly if temperature is 
cold, and engine will be cranked 
at normal speed; (2) Lights will 
go out; (3) Lights will dim con- 
siderably; (4) Lights will stay 
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bright but no cranking action will 
take place. The first named con- 
dition indicates that nothing is 
wrong with the battery, cables, 
and cranking system. The other 
conditions indicate trouble as 
follows: 


4. If lights go out as cranking 
motor solenoid switch is closed, 
it indicates a poor connection in 
the circuit between battery and 
cranking motor. Check battery 
cables and clean and tighten loose 
Or corroded terminals (par. 
10-11). 


5. If lights dim considerably as 
cranking motor solenoid switch is 
closed, it indicates that the bat- 
tery is run down, or there is a 
condition in cranking motor or 
engine which causes an excessive 
current drain on the battery. A 
low battery will be indicated by a 
clattering noise in cranking motor 
solenoid because the battery can- 
not sustain the voltage required to 
hold solenoid plunger ‘‘in’’ after 
Switch contacts close and the 
‘‘pull in’’ winding is shorted out. 


Test battery with a light load test 
(par. 10-9). If battery is found to 
be in good condition check crank- 
ing motor (par. 10-28). 


6. If lights stay bright but no 


cranking action occurs’ when 
cranking motor solenoid switch 
is closed, it indicates an open 
circuit in cranking motor, switch, 
or control circuit. See para- 
graph 10-28. 


TROUBLE DIAGNOSIS 


b. Undercharge Failure 
of Battery 


The most frequent trouble expe- 
rienced with storage batteries is 
failure to maintain a state of 
charge sufficient to crank the en- 
gine and also furnish current to 
the ignition system, lights and 
accessories, Failure to mainatin 
a proper state of charge may be 
due to one or more of the fol- 
lowing conditions: 


1. Operating Conditions. When 
determining cause of premature 
failure of a battery, consideration 
must be given to the conditions 
under which the car is operated. 


In very low temperatures the ca- 
pacity of a storage battery is con- 
siderably reduced and the energy 
required for cranking the engine 
is considerably increased. 


Frequent starting, particularly in 
cold weather, accompanied by 
short runs may take more energy 
from the battery for cranking than 
the generator can replace in the 
limited running time. This con- 
dition is aggravated by night driv- 
ing when lights are turned on, or 
by operation of an air conditioner 
in heavy traffic. 


When the car is operated under 
these conditions, adjusting the 
voltage regulator to the high limit 
may allow enough increase to 
Keep the battery at a safe state of 
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Charge. If the high limit setting 
does not maintain a safe state of 
Charge an occasional booster 
Charge should be given to the 
battery or an extra output gener- 
ator obtained through dealer, 


2. Low Charging Rate. In case of 
premature battery failure, the 
Charging rate of generator should 
always be checked and adjusted if 
below specifications. See para- 
graph 10-21. | 


3. Internal Condition. The inter- 
nal condition of the battery may 
be such that it cannot hold a 
Charge satisfactorily. Check elec- 
trolyte level and light load test 
the battery (par. 10-11). 


c. Overcharge Failure 
of Battery 


A common cause of battery fail- 
ure is overcharging, that is, con- 
tinued input of excessive charging 
current after the battery has 
reached a fully charged condition. 


One evidence that battery is being 
overcharged is the need for fre- 
quent addition of water to the 
battery in order to maintain the 
electrolyte level above the tops of 
the battery separators, since 
overcharging causes rapid water 
loss. When this becomes evident 
the charging rate of generator 
should be immediately checked 
and adjusted (par. 10-21) to avoid 
internal damage to battery. 
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10-14 DESCRIPTION OF 
DELCOTRON 
GENERATOR 


‘‘Delcotron’’* generators are 
continuous-output, diode-rectified 
alternating current generators. 
See Figure 10-7. The rotor is 
mounted on a ball bearing at the 
drive end, anda roller bearing at 
the slip ring end, and each bearing 
has a grease supply which elimi- 
nates the need for periodic lubri- 
cation. Two brushes are used to 
Carry current through the two 
Slip rings to the field coil which 
is mounted on the rotor. The 
brushes are extra long and under 
normal operating conditions will 
provide long periods of service. 


The stator windings are assem- 
bled on the inside of a laminated 
core that forms part of the gen- 
erator frame. See Figure 10-8. 
* General Motors Trademark 
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Figure 10-7—Delcotron Generator 


Six rectifier diodes are mounted 
in the slip ring end frame and are 
connected to the stator windings. 
The six diodes act to change the 
generator AC voltages to DC 
voltage which appears at the 
‘“‘BAT’’ terminal of the generator. 


IMPORTANT: Since the gener- 
ator and regulator are designed 
for use on only one polarity sys- 
tem (negative ground), the follow- 
ing precautions must be observed 
when working on the charging cir- 
cuit. Failure to observe these 
precautions will result in Serious 
damage to the electrical 
equipment. = 


1. When installing a battery, 
always make absolutely sure the 
negative post is toward ground. 


2. When connecting a_ booster 
battery make certain to connect 
the negative battery terminals to- 
gether and the positive battery 
terminals together. 


3. When connecting a charger to 
the battery, connect the charger 
positive lead to the battery posi- 
tive terminal and the charger 
negative lead to the battery neg- 
ative terminal. 


4. Never operate the generator 
On open circuit. Make absolutely 
certain all connections in the cir- 
cuit are secure. 


5. Do not short across or ground 
any of the terminals on the gen- 
erator or regulator. 


6. Do not attempt to polarize the 
Delcotron generator. 


10-15 GENERATOR 
REPAIR—ON 
BENCH 


a. Disassembly 


To disassemble the generator, 
take out the four thru-bolts, and 
separate the drive end frame and 
rotor assembly from the stator 
assembly by prying apart with a 
screwdriver at the stator slot. 
See Figure 10-8. A scribe mark 
will help locate the parts in the 
Same position during assembly. 
The fit between stator and frame 
is not tight, and the two can be 
Separated easily. Note that the 
Separation is to be made between 
the stator frame and drive end 
frame. After disassembly, place 
a piece of tape over the slip ring 
end frame bearing to prevent 
entry of dirt and other foreign 
material. 


To remove the drive end frame 
from the rotor, place the rotor in 
a vise and tighten only enough to 
permit removal of the shaft nut. 


CAUTION: Avoid excessive 
tightening as this may cause dis- 
tortion of the rotor. Remove the 


shaft nut, washer pulley, fan and 


the collar, and then separate the 
drive end frame from the rotor 
shaft. 


If the rotor shaft has a hex socket 
in the drive end, use a 5/16" 
Allen wrench to hold the shaft 
during removal of the shaft nut. 
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b. Rotor Checks 


The rotor may be checked elec- 
trically for grounded, open or 
short circuited field coils. To 
check for grounds, connect a test 
lamp from either slip ring to the 
rotor shaft. See Figure 10-9. If 
the lamp lights, the field winding 
is grounded. 


To check for opens, connect the 
test lamp to each slip ring. If 
the lamp fails to light, the winding 
is open. 


The field winding is checked fcr 
short-circuits by connecting a 
battery and ammeter in series 
with the two slip rings. The field 
current at 12 volts and 80°F. 
should be between 1.9 and 2.3 
amperes. (2.1 to 2.5 amperes 
with air conditioner). An ammeter 
reading above the specified value 
indicates shorted windings. 


If the rotor is not defective but 
the generator failed to supply 
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Figure 10-8—Sectional View 


rated output, the trouble is in the 
stator or rectifying diodes. 
c. Stator Checks 


To check the stator windings, re- 
move all three stator lead attach- 
ing nuts, and then separate the 
Stator assembly from the end 
frame. The fit between stator 
frame and end frame is not tight, 
and the two can be_ separated 
easily. 


The stator winding may be 
checked with a test lamp. If the 
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Figure 10-9—Checking Rotor 
for Opens or Grounds 
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lamp lights when connected from 
any stator lead to the frame, the 
windings are grounded. If the 
lamp fails to light when succes- 
sively connected between each 
pair of stator leads, the windings 
are open. See Figure 10-10. 


A short circuit in the stator wind- 
ings is difficult to locate without 
laboratory test equipment due to 


Figure 10-10—Checking Stator 
for Opens or Grounds 
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Figure 10-11—Checking Diodes 
for Opens or Shorts 


the low resistance of the wind- 
ings. However, if all other elec- 
trical checks are normal and the 
generator fails to supply rated 
output, shorted stator windings 
are indicated. 


d. Diode Checks 


Each diode should be checked 
electrically for a shorted or open 
condition using a test lamp of not 
more than 12 volts. CAUTION: 
Do not use a 110-volt test lamp to 
check diodes. 


With the stator disconnected, con- 
nect the test lamp leads across 
each diode, first in one direction 
and then in the other. See Fig- 
ure 10-11. If the lamp lights in 
both checks, or fails to light in 
both checks, the diode is defec- 
tive. When checking a good diode, 
the lamp will light in only one of 
the two directions, 


e. Diode Replacement 


1. To remove a diode, place slip 
ring end frame in a vise so that 
Remover J-9717-1 bears against 
defective diode and Support 
J-9717-2 supports casting. Tight- 
en vise to remove defective diode. 
See Figure 10-12. 


2. To install a diode, place new 
diode in Installer J-9600-2, Place 
Slip ring end frame in a vise so 


that new diode is in position and 
Remover J-9717-1 supports cast- 
ing. See Figure 10-13. Tighten 
vise to install new diode, CAU- 
TION: Never attempt to remove 
or install a diode by striking it, 
as the shock may damage the 
other diodes, 


f. Slip Ring Servicing 


If the slip rings are dirty, they 
may be cleaned with No. 400 sili- 
con carbide paper and finish 
polished with crocus cloth. Spin 
the rotor in a lathe, or otherwise 
Spin the rotor, and hold the pol- 
ishing cloth against the slip rings 
until they are clean. CAUTION: 
The rotor must be rotated in 


order that the slip rings will be 


cleaned evenly. Cleaning the slip 
rings by hand without spinning the 
rotor may result in flat spots 


on the slip rings, causing brush 


noise, 


Slip rings which are rough or out 
of round should be trued in a lathe 
to .002 inch maximum indicator 
reading. Remove only enough ma- 
terial to make the rings smooth 
and round. Finish polish with 
crocus cloth and blow away all 
dust. 


g. Bearing Replacement 


The bearing in the drive end 
frame can be removed by detach- 
ing the retainer plate screws, and 
then pressing the bearing from 
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Figure 10-12—Removing a Diode 
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Figure 10-13—Installing a Diode 


the end frame with Support 
J-9717-2, 


To install a new bearing, press 
in with a tube or collar that just 
fits over the outer race. It is 
recommended that a new retainer 
plate be installed if the felt seal 
in the retainer plate is hardened 
Or excessively worn. 


The bearing in the slip ring end 
frame can be removed by press- 
ing with a tube or collar that just 
fits inside the end frame housing. 
Press from the outside of the 
housing towards the inside using 
Support J-9717-2. 


To install a new bearing, placea 
flat plate over the bearing and 
press in from the outside towards 
the inside of the frame until the 
bearing is flush with the outside 
of the end frame. Support the 
inside of the frame with a hollow 
cylinder to prevent breakage of 
the end frame. Use extreme care 
to avoid misalignment or other- 
wise placing undue stress on the 
bearing. 


Saturate the felt seal with SAE 20 
oil, and then reassemble the felt 
seal and steel retainer. 


The bearings in the generator are 
permanently lubricated and re- 
quire no lubrication during the 
life of the bearings. If a dry 
bearing is encountered, do not 
attempt to lubricate the bearing 
as improper lubricant or an 
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Figure 10-14—Assembling 
Brush Holder and Parts 


excessive amount of lubricant 
may be thrown off and contami- 
nate the inside of the Delcotron. 
Replace a dry, worn, or rough 
bearing with a new bearing which 
will be prepacked with the proper 
kind and amount of lubricant. 


h. Brush Replacement 


When the slip ring end frame 
assembly is separated from the 
rotor and drive end frame as- 
sembly, the brushes will fall down 
onto the shaft and come in contact 
with the lubricant. If the brushes 
are to be re-used, they must be 
thoroughly cleaned with a _ soft 
dry cloth. Also, the shaft must 
be thoroughly cleaned before 
reassembly. 


The brush springs should be in- 
spected for any evidence of 
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damage or corrosion. If there is 
any doubt as to the condition of 
the brush springs, they should be 
replaced, 


To 
the 


install new brushes, remove 
brush holder assembly fron. 
the end frame by detaching 
the two brush holder assembly 
screws. Install the springs and 
brushes into the brush holder, 
and insert a straight wire or pin 
into the holes at the bottom of 
the holder to retain the brushes. 
Then attach the brush holder as- 
sembly onto the end frame, noting 
carefully the proper stack-up of 
parts as shown in Figure 10-14. 
Allow the straight wire to pro- 
trude through the hole in the end 
frame, 


i. Heat Sink Replacement 


The heat sink may be replaced by 
removing the ‘‘BAT’’ and ‘‘GRD”’ 
terminals from the end frame, 
and the screw attaching the con- 
denser lead to the heat sink. Dur- 
ing reassembly, note carefully the 
proper stack-up of parts as shown 
in Figure 10-15. 


j. Reassembly 


is the reverse of 
See Figure 10-16 


Reassembly 
disassembly. 
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for connection of internal leads. 
Remember when assembling the 
pulley to secure the rotor ina 
vise only tight enough to permit 
tightening the shaft nut to 50-60 
ft. lbs. If excessive pressure is 
applied against the rotor, the as- 
sembly may become distorted. 


To install the slip ring end frame 
assembly to the rotor and drive 
end frame assembly, remove the 
tape over the bearing and shaft, 
and make sure the shaft is per- 
fectly clean. 


Insert a straight wire as pre- 
viously mentioned through the 
holes in the brush holder and end 
frame to retain the brushes in 
the holder. Then withdraw the 
wire after the generator has 
been completely a::sembled. The 
brushes will then drop onto the 
slip rings. 


10-16 DESCRIPTION. OF 
REGULATOR 


The regulator assembly is made 
up of a double contact voltage 
regulator unit and a field relay. 
See Figure 10-17. The voltage 
regulator unit operates to limit 
the generator voltage to a preset 
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Figure 10-15—Assembling Heat Sink and Parts 
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Figure 10-1l6—Internal Leads 


maximum. The field relay con- 
nects and disconnects the voltage 
regulator and generator field 
directly to the battery. The in- 
dicator lamp lights at about 1/2 
brightness when the ignition 
switch is turned on; when the 
engine is started, the indicator 
light goes out. If the indicator 
light ever comes on with the 
engine running, trouble in the 
charging system is indicated. 


10-17 OPERATION OF 
CHARGING SYSTEM 


Before the generator will put out 
any current, the rotor field must 
be energized. The rotor poles 
have practically no residual mag- 
netism, so unless current is 
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Figure 10-17—Regulator 
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Figure 10-18—Delcotron Generator Wiring 


supplied to the field from the 
battery, there can be no output 
from the generator, 


When the ignition switch is turned 
on, current flows immediately 
through the field to ground inside 
the generator. Before the engine 
is started, the path of the field 
current is from the junction 
block, to the ‘‘BAT’’ terminal of 
the ignition switch, through the 
Switch to both the “‘IGN’’ and 
the ‘‘ACC’’ terminal. From the 
“IGN’’ terminal, current flows 
through the generator indicator 
light in the instrument cluster 
(causing it to light), to the ‘‘4’’ 
terminal of the regulator, See 
Figure 10-22, 


The indicator light circuit allows 
only about 1/4 ampere to flow, 
which is not sufficient to initially 
energize the field. Therefore, a 
parallel circuit is necessary; this 
circuit allows about 3/4 ampere 
to flow from the ‘‘ACC’’ terminal, 
through the large cowl connector, 
through a 10 ohm resistance wire 
to the ‘‘4’’ terminal of the regu- 
lator. The combined current of 
about one ampere flows through 
the lower contacts of the voltage 


regulator (held closed by the 
spring), out the ‘‘F’’ terminal of 
the regulator, in the ‘‘F’’ terminal 
of the generator, through the 
brush and slip ring to ground. See 
Figure 10-19. 


When the engine is started, the 
stator windings immediately put- 
out a voltage. This voltage is 
conducted from one phase of the 
stator, out the ‘‘R’’ terminal of 
the generator, in the ‘‘2’’ ter- 
minal of the regulator, through 
the field relay windings to ground, 
Even a low voltage at the field 
relay is sufficient to overcome 
the spring tension of the arma- 
ture, thereby closing the field 
relay contacts, 


The instant the field relay closes, 
the field current is supplied di- 
rectly from the battery instead 
of through the ignition switch and 
resistance wire. The field cur- 
rent then comes from the battery, 
into the ‘‘3’’ terminal of the re- 
gulator through the field relay, 
and on through the field as before. 
This allows the same voltage to 
be present at the ‘‘4’’ terminal 
as at the ignition switch, there- 
by causing current to. stop 
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Figure 10-19—Delcotron Generator Wiring Circuit Diagram 


flowing through either connecting 
wire and causing the generator 
indicator light to go out. The 
field relay, therefore, has a dual 
function; it not only completes the 
circuit between the battery and 
the field, but also acts as an 
indicator light relay. 


The voltage regulator armature 
has two contact points which are 
over and under stationary contact 
points. When the voltage regu- 
lator unit is not operating, the 
tension of a spiral spring holds 
the armature away from the core 
so that the lower set of contacts 
is closed. See Figure 10-19. 


Generator output depends on 
two variables: Speed and field 
strength. Only the field strength 
can be controlled, however. Volt- 
age regulator operation varies 
according to operating conditions 
of the car electrical system. 


There are several stages of 
voltage regulator operation as 
follows: 


a. Lower Contacts Closed 


When the accessories and/or bat- 
tery need a great deal of current, 


but the engine speed is low, the 
lower contacts will remain tightly 
closed to allow full field current 
of approximately 2 amperes, The 
accessory load not supplied from 
the generator will be supplied 
from the battery. 


b. Lower Contacts Vibrating 


When the accessory load or bat- 
tery needs are somewhat less, 
or the engine speed is a little 
higher, 2 amperes field current 
would cause too much generator 
output. Therefore, the lower volt- 
age regulator contact will vibrate 
to reduce field current. When the 
contacts are open, the entire field 
current must flow through the 
resistor, which limits current to 
about 3/4 ampere. While the 
lower contacts are vibrating, then, 
field current will be somewhere 
between 2 amperes and 3/4 
ampere, depending on the rate 
of vibration. 


c. Both Contacts Open 


When the balance of the accessory 
load and the engine speed is such 


that approximately 3/4 ampere 
field current will provide exactly 
the needed generator output, the 
voltage regulator armature will 
‘“float’’ with neither set of con- 
tacts touching. Any change in 
speed or load will upset the bal- 
ance, however, causing the regu- 
lator contacts to again vibrate. 


d. Upper Contacts 
Vibrating 


When the combined accessory and 
battery load is low and the engine 
Speed is high, very little field 
current is required to provide 
the needed generator output. The 
voltage in the charging circuit 
will rise between .1 and .3 volt 
and the regulator armature will 
be drawn farther down to operate 
on the upper set of contacts. When 
the contacts are open, field cur- 
rent will be about 3/4 ampere; 
when the contacts are closed, the 
upper armature grounds the cur- 
rent from the resistor and field 
current is zero. See Figure 
10-19. While the upper contacts 
are vibrating, then, field current 
will be somewhere between 3/4 
ampere and zero, depending on 
the rate of vibration. 


The regulator does not contain 
a cutout relay unit. The rectifier 
diodes act as one-way check 
valves to prevent the battery from 
discharging back through the gen- 
erator, thereby making a cutout 
relay unnecessary. 


The regulator does not contain a 
current limiting unit because an 
alternating current generator acts 
as its own current regulator. 


10-18 TROUBLE-SHOOT- 
ING CHARGING 
SYSTEM 

SPECIAL PRECAUTIONS: Alter- 


nating current charging system 


circuits are completely different 


ELECTRICAL SYSTEMS 


from direct current charging sys- 
tem circuits, Therefore, none of 
the troubleshooting checks used 
for direct current systems can 
be used. The diodes may be 
burned out if you do not observe 
the following precautions: 


1, Never arc terminals. Never 
short between terminals on the 
generator or regulator; never arc 
any terminal to ground. The field 
has no residual magnetism and 
therefore cannot be polarized; any 
attempt to do so may cause 
damage, 


2. Always observe polarity. Use 
extreme caution before installing 
a battery, connecting a fast 
charger or connecting a booster 
battery to insure that the ground 
polarity is matched to the ground 
polarity of the generator and reg- 
ulator, For example, if a battery 
is accidentally installed in re- 
verse, the diodes in the generator 
may be burned out and the wiring 
harness between the generator 
and battery will be burned. The 
generator charging system is a 
negative ground system, just as 
Buick’s charging systems have 
always been. 


3. Always disconnect battery be- 
fore doing any work on the gen- 
erator or regulator. 


Complaints on operation of the 
charging system generally fall 
into one of the following classi- 
fications. Go through steps listing 
possible troubles in order until 
the trouble is found, 


a. Battery Runs Down 


1. Check generator belt tension. 
Belt tension as measured with 
Gauge J-7316 should be 80 pounds 
with a single belt or 110 pounds 
with a double belt. 


2. Check battery condition. Light 
load test battery to see if battery 
is actually low (par. 10-9). If 


GENERATOR—TROUBLE SHOOTING 10-19 


low, quick-charge battery and re- 
test to see if battery is defective. 
A battery which is sulphated or 
One with an intermittent internal 
‘fopen’’ will remain in an under- 
charged condition. Replace a de- 
fective battery. 


3. Check for short or ground. To 
check complete car electrical 
system for a short or ground, 
disconnect ground cable from bat- 
tery and connect a _ voltmeter 
between ground cable and battery 
post. Make sure all lights and 
accessories are off and that clock 
is wound, If voltmeter reads bat- 
tery voltage, there is a short or 
ground which must be traced and 
eliminated; any reading less than 
battery voltage indicates current 
leakage so slight that nothing need 
be done about it. 


4. Check generator output. Hook- 
up test instruments and check 
current output of generator as 
described in Delcotron Generator 
Tests paragraph, If output is low, 
remove generator for disassem- 
bly, test and repair. If generator 
output tests okay, leave test in- 
struments hooked up and proceed 
with Step 5. 


o. Check voltage regulator set- 
ting, as described in Delcotron 
Generator Tests paragraph, If 
voltage fluctuates, look for loose 
or corroded connections in the 
charging system; if none, clean 
voltage contacts as described in 
paragraph on Cleaning Regulator 
Contacts. If voltage setting is 
low, adjust to specifications 
Shown in Figure 10-21. 


If voltage setting is within the 
specified limits, but battery 
checked low in Step 2, raise volt- 
age setting slightly as described 
in paragraph on Tailoring The 
Voltage Setting. 


b. Battery Uses Too Much 
Water 


1, Check battery condition. Light 
load test battery to see if there is 


a shorted cell (par. 10-9). A 
battery having a shorted cell will 
use water excessively. Replace 
a defective battery. 


2. Check voltage. regulator set- 
ting, as described in Delcotron 
Tests paragraph. If voltage set- 
ting is high, adjust to specifica- 
tions shown in Figure 10-21. If 
voltage setting is within limits, 
lower voltage setting slightly as 
described in paragraph on Tailor- 
ing Voltage Setting. 


c. Faulty Indicator Light 
Operation 


There are three conditions of 
indicator light operation which 
indicate trouble in the charging 
system. 


1. Indicator light on - ignition 
off. This is caused by a shorted 
positive diode. There will be a 
continuous drain on the battery 
through the generator. Remove 
generator for disassembly, test 
and repair. 


2. Indicator light off - ignition 
on. Before the engine is started, 
the indicator light should glow at 
about 1/2 the brightness of the 
oil pressure light. If the light 
does not come on, check for either 
a burned out bulb or an open 
in the indicator light circuit. A 
shorted diode as described in Step 
1 will also cause the indicator 
light to go off when the ignitior. 
is switched on. 


3. Indicator light on - engine run- 
ning. This can be caused by a 
loose or missing belt, a defective 
field relay, or a defective gen- 
erator. Determine source of 
trouble as follows: 


(a) Check generator belt tension. 


(b) Check voltage at field relay 
coil by connecting a voltmeter 
from regulator ‘‘2’’ terminal to 
ground. If voltmeter reading is 
above 5 volts and the indicator 
light fails to go out, fieid relay 
is defective. Check and replace, 
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if necessary. If voltmeter reading 
is below 5 volts, field relay is 
probably okay so proceed with 
Step c. 


(c) Check voltage at generator 
field by connecting a voltmeter 
from generator ‘‘F’’ terminal to 
ground. If voltmeter reading is 
below 5 volts, check for a re- 
Sistance or open in the circuit 
that should supply the initial field 
current. See Figure 10-23. 


If voltmeter reading at ‘‘F’’ ter- 
minal is above 5 volts but voltage 
output from ‘‘R’’ terminal is low, 
trouble is in the generator. Hook- 
up test instruments and check 
current output of generator as 
described in Delcotron Generator 
Tests paragraph. If output is low, 
remove generator for disassem- 
bly, test and repair. 


10-19 INSPECTING 
CHARGING 
SYSTEM 


At regular intervals, inspect the 
terminals for corrosion and loose 
connections, and the wiring for 
frayed insulation. Check the 
mounting bolts for tightness and 
the belt for alignment, proper 
tension and wear. Belt tension 
should be adjusted to 80 pounds 
with a single belt or 110 pounds 
with a double belt as measured 
with Gauge J-7316. When tighten- 
ing belt tension, apply pressure 
against the stator laminations be- 
tween the end frames, and not 
against either end frame. 


Noise from a Delcotron generator 
may be caused by worn or dirty 
bearings, loose mounting bolts, a 
loose drive pulley, a defective 
diode, or a defective stator. 


10-20 CLEANING 
REGULATOR 
CONTACTS 

The voltage regulator contacts 


should not be cleaned unless the 
electrical performance indicates 


it is necessary. A sooty or dis- 
colored condition of the contacts 
is normal after a relatively short 
period of operation and is not an 
indication that cleaning is neces- 
sary. However, if the voltage 
fluctuates as evidenced by an un- 
steady voltmeter reading when 
checking the voltage setting, the 
contacts may have excessive re- 
sistance or be sticking and they, 
therefore, should be cleaned, 


CAUTION: Before cleaning con- 


tacts, make sure the unsteady 
voltage is not being caused by 


loose connections or high resist- 


ance elsewhere in the system. 
The contacts on the voltage regu- 
lator unit are of a soft material 
and must not be cleaned with a 
file. A strip of No. 400 silicon 
carbide paper or equivalent folded 
over and then pulled back and 
forth between the contacts is 
recommended as a satisfactory 
method of cleaning. After clean- 
ing, the contacts should be washed 
with trichlorethylene or alcohol to 
remove any residue. If the voltage 
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control has not improved, repeat 
the cleaning and washing process. 


To clean the field relay contacts, 
use a thin fine-cut, flat file. Re- 
move only enough material to 
Clean the points. CAUTION: Never 
use emery cloth or sandpaper to 


clean contact points. 


10-21 DELCOTRON 
GENERATOR 
TESTS 


a. Test Current Output 


1. Check belt tension, Adjust to 
80 lbs. with a single belt or 110 
Ibs. with a double belt as 
measured with Gauge J-7316. 


2. Disconnect ground cable from 
battery. 


3. Connect ammeter between 
generator ‘‘BAT’’ terminal and 
disconnected lead as shown in 
Figure 10-20. 


4. Connect a tachometer from 
distributor terminal of coil to 
ground. 


REGULATOR 


Figure 10-20—Delcotron Generator Tests 
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Air Temperature at 
Regulator 


Voltage Setting 


105° 


125° 145° 165° 


13.8-14.6 13.7-14.5 13.5-14.3 13.4-14.2 13.2-14.0 


Figure 10-21—Voltage Regulator Settings 


5. Reconnect battery ground 
cable. Connect a voltmeter across 
battery. 


6. Turn on all possible acces- 
sory load. Apply parking brake 
firmly. Start engine. Adjust en- 
gine idle to exactly 500 RPM in 
Drive. At this engine speed, gen- 
erator output should be 10 am- 
peres or over. Shift transmission 
to Park. Increase engine speed to 
exactly 1500 RPM; output should 
be 30 amperes or over. Shut off 
engine. Turn off all accessories. 


7. If output is low in either of 
the above tests, try supplying 
field directly to cause full gen- 
erator output. Unplug connector 
from generator. Connect a jumper 
such as Adaptor J-21053 from 
generator ‘‘F’’ terminal to ‘‘BAT’’ 
terminal. Retest as described in 
Step 6. If output is still low, gen- 
erator is faulty and must be re- 
moved for bench tests and 
repairs. 


8. If output (using field jumper) 
is now okay, trouble is in the reg- 
ulator or wiring harness. Clean 
and test regulator. Check all wir- 
ing connections. 


9. Remove field jumper and re- 
install vehicle field connector. 


b. Test and Adjust Voltage 
Regulator Setting 


1. Test current output as de- 
scribed above. See Figure 10-20. 
Leave all test instruments in 
place, but make sure field jumper 
is removed, if used. 


2. Install a thermometer such as 
Gauge J-8529 near regulator. 


3. Run engine at approximately 
1500 RPM for 15 minutes. Make 
sure all electrical load except 
ignition is turned off. 


4. Check ammeter reading. For 
an accurate voltage setting check, 
ammeter must read between 3 and 
10 amperes. (If ammeter reading 
is still high after 15 minutes, it 
may be necessary to substitute a 
fully charged battery.) Momen- 
tarily increase engine speed to 
approximately 2000 RPM and read 
voltmeter and thermometer. See 
Figure 10-21 to determine if 
upper voltage regulator setting is 
within limits for the existing 
temperature. If setting is within 
limits and battery condition has 
been satisfactory, voltage setting 


should not be disturbed. 


5. If voltage regulator setting is 
out of limits, make a note of 
change required to put voltage in 
middle of specified range. Re- 
move regulator cover, lifting 
cover carefully straight up. CAU- 
TION: If the cover touches either 
regulator unit, the resulting arc 
may ruin the regulator assembly. 


6. With cover off, voltage read- 
ing will change considerably. 
Starting with the changed voltage 
reading, increase or decrease 
voltage (the amount determined in 
Step 5) as shown in Figure 10-22. 


CAUTION: Always make final ad- 
justment by increasing spring ten- 
sion to assure contact between 


screw head and spring support. 


REGULATOR TESTING 10-21 


Figure 10-22—Adjusting Voltage 
Regulator Setting 


7. After making an adjustment, 
replace cover carefully and re- 
check voltage setting of regulator. 


10-22 TAILORING THE 
VOLTAGE SETTING 


It is important to remember that 
the voltage setting for one type 
of operating condition may not be 
satisfactory for a different type 
of operating cordition. Vehicle 
underhood temperatures, oper- 
ating Speeds, and nighttime serv- 
ice all are factors which help 
determine the proper voltage 
setting. The proper setting is 
attained when the battery remains 
fully charged with a minimum 
use of water. 


If not circuit defects are found, 
yet the battery is continually 
undercharged, raise the setting by 
.3 volt, and then check for an im- 
proved battery condition over a 
service period of reasonable 
length.- If the battery is contin- 
ually overcharged, lower the 
setting by .3 volt, and then check 
for an improved battery condition. 
However, never adjust the voltage 
setting out of the limits specified 
in Figure 10-21. 
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SECTION 10-D 


CRANKING (STARTER) SYSTEM 
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10-23 DESCRIPTION OF 
CRANKING SYSTEM 


In the .Buick cranking system, the 
engine is cranked by turning 
the ignition switch to the ex- 
treme clockwise position marked 
“START’’. The ‘‘START’’ posi- 
tion is spring loaded in such a 
way that the switch returns to the 
‘‘ON’’ position when released. 


The cranking system, shown sche- 
matically in Figure 10-24, is 
composed of the following units: 


1. Battery and battery cables 
(par. 10-11). 


2. Cranking motor, including the 
drive assembly which engages the 
flywheel ring gear during crank- 
ing operation (par. 10-25). 


3. Cranking motor _ solenoid 


Switch, mounted on the cranking 


motor, for shifting the drive as- 
sembly and closing the motor 
circuit (par. 10-25). 


4. Ignition switch, which when in 
the ‘‘START’’ position connects 
a lead from the battery to the 
solenoid switch, passing through 
the neutral safety switch on the 
way. During cranking the ignition 
switch also connects the battery 
directly to the ignition coil, there- 
by by-passing the resistance wire 
which normally supplies the 
ignition coil at a lower voltage. 


9. Neutral safety switch (auto- 


matic transmission cars only). 
This switch is connected between 
the ignition switch and the sole- 
noid switch to prevent cranking of 
the engine except when the trans- 
mission control lever is in either 
neutral (N) or park (P) position. 


10-24 OPERATION OF 
CRANKING SYSTEM 


When the ignition switch is turned 
fully clockwise to the ‘‘START’’ 
position, a connection is made 
from the battery terminal of the 
ignition switch to the solenoid 
terminal of the switch. From 
here, a large wire carries the 
current to a terminal on the sole- 
noid switch of the cranking motor. 
A neutral safety switch is located 
in series in this wire. The trans- 
mission control lever must be in 
neutral (N) or park (P) position 
so that the neutral safety switch 
is also closed. 


Closing of the ignition ‘“‘START’’ 
switch and the neutral safety 
switch permits battery current 
to flow through the ‘‘pull-in’’ and 
‘‘hold-in’’ coils of the solenoid, 
magnetizing the solenoid. The 
plunger is pulled into the solenoid 
so that it operates the shift lever 
to move the drive pinion into 
engagement with the flywheel ring 
gear. The solenoid switch con- 
tacts then closes after the drive 
pinion is partially engaged with 
the ring gear; this prevents any 


possible gear clash. See Figure 
10- 24. 


The closing of the solenoid switch 
contacts causes the motor to 
crank the engine and also cuts 
out the ‘‘pull-in’’ coil of the so- 
lenoid, the magnetic pull of the 
‘‘hold-in’’ being sufficient to hold 
the pinion in mesh after the shift- 
ing has been performed. This 
reduces the current consumed by 
the solenoid while the cranking 
motor is operating. See Figure 
10-24. 


As soon aS the engine starts run- 
ning, the overrunning clutch starts 
free-wheeling. This allows the 
Starter pinion to be driven by the 
flywheel ring gear without causing 
the armature speed to increase 
greatly. (Because of the large 
gear ratio between the pinion and 
the ring gear, a seized overrun- 
ning clutch will cause the arma- 
ture to be driven at an excessive 
Speed which may cause _ the 
armature windings to be thrown). 
AS soon as the driver realizes 
that the engine has started, he 
releases the ignition key and a 
Spring in the ignition switch re- 
turns it to the ‘‘ON’’ position. 
This’ breaks the solenoid circuit 
so that the solenoid is demag- 
netized. A return spring then 
actuates the shift lever to retract 
the solenoid plunger, which per- 
mits another spring to open the 
solenoid switch contacts. The 
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shift lever then disengages the 
drive pinion from the flywheel 
ring gear. After the transmission 
is shifted out of park or neutral, 
the neutral safety switch will pre- 
vent accidental engagement of the 
drive pinion with the flywheel. 


10-25 CRANKING 
MOTOR AND 
SOLENOID 
SWITCH 


The cranking motor assembly 
consists of a motor, drive assem- 
bly, shift lever, and solenoid 
switch. See Figure 10-26. 


a. Cranking Motor, Drive 
and Shift Lever 


The cranking motor is an en- 
closed shift lever type, having an 
extruded frame, four poles anda 
compound field. The drive end 
housing is extended to enclose 
the entire shift lever mechanism 
and plunger to protect them from 
road dirt, icing conditions, and 
splash. The solenoid is flange 
mounted onto the drive end hous- 
ing and is sealed to the drive 
housing by a sealing compound. 
The shift lever return spring is 
a compression type and is located 
inside the solenoid case. A rubber 
grommet assembled in the frame 
around the field lead insulates it 
from grounding and also prevents 
dirt, water, and oil from entering 
the motor. 


The armature shaft is supported 
at both ends in graphite bronze 
bushings pressed into the com- 
mutator end frame and the drive 
housing. Neither of these bear- 
ings require lubrication except 
during assembly. See _ Figure 
10-26. 


The four brushes are supported 
by brush holders mounted on 
the field frame. Two opposing 


brushes are connected to the 
field coils. The field coils are 
held in place by the pole shoes 
which are attached to the field by 
large screws. The field coils are 
connected to an insulated con- 
necting link in the field frame, 
through which current is supplied 
to the motor. 


The drive assembly is mounted 
on the motor armature shaft and 
keyed to it by helical splines so 
that it can be moved endwise on 
the shaft by the solenoid operated 
shift lever. It transmits cranking 
torque to the flywheel ring gear, 
but its overrunning clutch allows 
the drive pinion to rotate freely 
with reference to the armature 
shaft when the engine begins to 
operate, thus preventing the arm- 
ature from being driven at ex- 
cessive Speed by the engine. 


The drive assembly pinion is 
moved into engagement with fly- 
wheel ring gear by action of the 
solenoid upon the _ shift lever, 
which engages the shift collar of 
drive assembly. The shift collar 
moves the drive assembly by 
pushing on the clutch spring, 
which serves as a cushion in case 
the pinion and gear teeth butt 
instead of meshing. The helical 
splines assist in obtaining proper 
pinion engagement. The drive pin- 
ion is pulled out of engagement, 
after engine starts, by action of 
the shift lever return spring. The 
shift lever is connected to the 
solenoid switch plunger by a roll 
pin. See Figure 10-26. 


The high torque cranking motor 
has two parallel field coils con- 
nected to the insulated brushes, 
and two shunt field coils con- 
nected to ground. The purpose 
of this design is to increase 
starting torque. Heavier field and 
armature windings help accom- 
plish this. The additional shunt 
field is required to control free 
speed of the motor. See Fig- 
ure 10-27. 


b. Solenoid Switch 


The solenoid switch not only 
Closes the circuit between the 
battery and the cranking motor 
to produce cranking action, but 
it also operates the shift lever 
to move the drive pinion into 
engagement with the flywheel ring 
gear. 


The solenoid section of the switch 
has a plunger and two windings, 
the ‘‘pull-in’’ winding and the 
‘‘hold-in’’ winding. Together, they 
provide sufficient magnetic at- 
traction to pull the solenoid 
plunger into the solenoid. The 
plunger actuates the shift lever 
and drive assembly and it also 
closes the solenoid switch con- 
tacts by pressing against a push 
rod upon which a contact disk is 
mounted between two coil springs. 
One spring serves as a cushion 
to insure firm contact of the disk 
with two stationary contacts. The 
other spring pushes the disk away 
from the stationary contacts to 
break the circuit when the sole- 
noid is demagnetized after the 
engine starts. One stationary con- 
tact is connected to the battery 
positive cable and the other is 
connected to the motor windings 
through a connector or bus bar. 
See Figure 10-26. 


Operation of solenoid switch, as 
well as the entire cranking sys- 
tem, is described in paragraph 
10-23. 


10-26 TROUBLE-SHOOTING 
CRANKING SYSTEM 


a. No Cranking Action 


1. Make sure that control lever 
is in neutral (N) or park (P) 
position. 


2.- Make quick check of battery 
and cables (par. 10-11). If battery 
is low, the solenoid usually will 
produce a clattering noise, be- 
cause a nearly discharged battery 
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10-28 CRANKING SYSTEM 


will not sustain the voltage re- 
quired to hold solenoid plunger 
in after solenoid switch has been 
closed. 


3. If cranking motor spins and 
drive pinion engages ring gear 
but does not drive it, overrunning 
clutch is slipping. Remove motor 
to replace drive assembly. 


4. If cranking motor does not 
operate, note whether’ solenoid 
plunger is pulled into solenoid 
when solenoid circuit is closed. 
Ordinarily the plunger makes a 
loud click when it is pulled in. 
If plunger is pulled in, solenoid 
circuit is oKay and trouble is in 
solenoid switch, cranking motor, 
or cranking motor circuit. The 
cranking motor must be removed 
for repairs to switch or motor 
(par. 10-30). 


>. If plunger does not pull into 
solenoid when ignition switch is 
turned to ‘‘START’’, the solenoid 
circuit iS Open, or solenoid is 
at fault. 


6. To find reason why plunger 
does not pull into solenoid, dis- 
connect purple solenoid wire at 
connector near battery terminal 
block and press wire end against 
post of terminal block. If cranking 
motor operates, solenoid is okay; 
trouble is in ignition switch, neu- 
tral safety switch, or in wires and 
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Figure 10-27—Cranking Motor Circuits- 
401 and 425 Engines 


connections between these units. 


7. As a final test, connect jumper 
between solenoid battery terminal 
and terminal on solenoid switch 
to which purple wire is connected. 
If cranking motor still does not 
operate, remove motor for in- 
spection and test of solenoid 
switch (par. 10-29). 


b. Cranking Speed 
Abnormally Low 


Abnormally low cranking speed 
may be caused by low battery or 
defective cables, defective sole- 
noid switch, defective cranking 
motor, or an internal condition 
of engine. 


1. Make quick check of battery. 
If low battery is indicated, test 
battery (par. 10-9). If defective 
cables are indicated, test cables 
(par. 10-11). 


2. If battery and cables are okay, 
test cranking motor and solenoid 
switch (par. 10-28). 


3. If cranking motor and solenoid 
switch test okay, the trouble is 
due to an internal condition of 
engine. This may be due to use 
of engine oil which is too heavy 
for prevailing temperatures. 


10-27 PERIODIC 
INSPECTION OF 
CRANKING MOTOR 


No periodic lubrication of the 
Cranking motor or solenoid is 
required, The cranking motor and 
brushes cannot be inspected with- 
out disassembling the unit so no 
Service is required on the crank- 
ing motor and solenoid between 
inspection periods. 


Cranking motor action is indica- 
tive, to some extent, of the crank- 
ing motor condition. A cranking 
motor that responds readily and 
cranks the engine at normal speed 
when the control circuit is closed 
is usually in good condition. 


Check motor and solenoid switch 
attaching bolts to make sure these 
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units are solidly mounted. Inspect 
and manually check all wiring 
connections at solenoid switch, 
ignition switch, and neutral safety 
Switch. Make sure that all these 
connections in the cranking motor 
and control circuits are clean 
and tight. It is advisable to test 
the cranking circuit to make cer- 
tain that excessive resistance 
does not exist. See paragraph 
10-28. 


10-28 VOLTAGE TEST OF 
CRANKING SYSTEM 
AND SOLENOID 
SWITCH 


The voltage across the cranking 
motor and switch while cranking 
the engine gives a good indication 
of any exceSSsive resistance. 
NOTE: Engine must be at normal 
operating temperature when test 
is madee —.| 


1. Inspect battery and cables 
(par. 10-11) to make certain that 
battery has ample capacity for 
cranking and ignition. 


2. Connect jumper wire to dis- 
tributor terminal of coil and to 
ground on engine, so that engine 
can be cranked without firing. 


3. Connect voltmeter positive (+) 
lead to the motor terminal on 
solenoid switch; connect voltmeter 
negative (-) lead to ground on 
starter. See Figure 10-28. 


4, Turn ignition switch on, crank 
engine and take voltmeter reading 
as quickly as possible. If cranking 
motor turns engine at normal 
cranking speed with voltmeter 
reading 9 or more volts, the 
motor and switch are satisfac- 
tory. If cranking speed is below 
normal and voltmeter reading is 
9 or greater, the cranking motor 
is defective. 


CAUTION: Do not operate crank- 
ing motor more than 30 seconds 
at a time without pausing to allow 
motor to cool for at least two 
minutes; otherwise, overheating 
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Figure 10-28—Cranking Voltage 
Test Connections 


and damage to motor may result. 


5. If cranking motor turns engine 
at low rate of speed with volt- 
meter reading less than 9 volts, 
test solenoid switch contacts as 
follows: 


6. With voltmeter switch turned 
to any scale above 12 volts, con- 
nect voltmeter negative (-) lead 
to the motor terminal of solenoid 
Switch, and connect positive (+) 
lead to battery terminal of switch. 
See Figure 10-29. 


7. Turn ignition switch on and 
crank engine. Immediately turn 
voltmeter switch to low scale and 
take reading as quickly as possi- 
ble, then turn switch back to 
higher scale and stop engine. 


The voltmeter will read not more 
than 1/10 volt if switch contacts 
are satisfactory. If voltmeter 
reads more than 1/10 volt, switch 
should be repaired or replaced. 
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Figure 10-29—Solenoid Switch Contact 
Test Connections 


10=29 AMPERAGE TEST 
OF SOLENOID AND 
PINION CLEAR- 
ANCE CHECK 


a. Testing Solenoid Switch 
Windings 


(1) Current draw of both windings 
in parallel. 


(2) Current draw of hold-in wind- 
ing alone. 


1. Remove screw from solenoid 
motor terminal and bend field 
leads slightly until clear of ter- 
minal, Then ground _ solenoid 
motor terminal with a heavy 
jumper wire. See Figure 10-30. 


2. Connect a 12-volt battery, a 
variable resistance, and an am- 
meter of 100 amperes capacity 
in series with solenoid ‘‘S’’ ter- 
minal. Connect a heavy jumper 
wire from solenoid base to ground 
post of battery. 


3. Connect a voltmeter between 
base of solenoid and small sole- 
noid ‘‘S’’ terminal, 


4. Slowly adjust resistance until 
voltmeter reads 10 volts and note 
ammeter reading. This shows 
current draw of both windings in 
parallel, and should be 41 to 47 
amperes (large starter) or 42 to 
49 amperes (small starter). See 
Figures 10-24 and 25 for dia- 
grams of solenoid circuits. 
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Figure 10-30—Amperage Test 
of Solenoid 
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9. Remove jumper wire from 
solenoid motor terminal and re- 
adjust resistance until voltmeter 
reads 10 volts, then note ammeter 
reading. This shows current draw 
of hold-in winding alone, and 
should be 14.5 to 16.5 amperes 
(large starter) or 10.5 to 12.5 
amperes (small starter), with 
solenoid at room temperature. 


6. If solenoid windings do not 
test within specifications given, 
solenoid switch assembly should 
be replaced. 


b. Checking Pinion Clearance 


Whenever the cranking motor is 
disassembled and reassembled, 
the pinion clearance should be 
checked. This is to make sure 
that proper clearance exists be- 
tween the pinion and pinion stop 
retainer when pinion is in crank- 
ing position. Lack of clearance 
would prevent solenoid starter 
switch from closing properly; too 
much clearance would cause im- 
proper pinion engagement in ring 
gear. 


1. Connect a source of approxi- 
mately 6 volts (3 battery cells or 
a 6 volt battery) between the sole- 
noid ‘‘S’’ terminal and ground. 
CAUTION: Do not use more than 
6 volts or the motor will operate. 
As a further precaution to pre- 
vent motoring, connect a heavy 
jumper wire from the solenoid 
motor terminal to ground. 


2. After energizing the solenoid, 
push the pinion away from the 
stop retainer as far as possible 
and use feeler gauge to check 
clearance between pinion and re- 
tainer. See Figure 10-31. , 


3. If clearance is not between 
.010"" and .140", it indicates ex- 
cessive wear of solenoid linkage, 
shift lever mechanism, or im- 
proper assembly of these parts. 
NOTE: Pinion clearance cannot 
be adjusted. If clearance is not 
correct, motor must be disas- 
sembled and checked for the above 
mentioned defects. Any defective 
parts must be replaced. 
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Figure 10-31—Checking 


Pinion Clearance 


10-30 BENCH TEST OF 
CRANKING MOTOR 


To obtain full performance data 
on a cranking motor, or to deter- 
mine the cause of abnormal op- 
eration, the motor should be 
removed from the engine and be 
submitted to a no-load and a 
locked armature test with equip- 
ment designed for such tests. A 
high current carrying variable re- 
Sistance should be connected into 
the circuit so that the specified 
voltage at the cranking motor may 
be obtained, since a small varia- 
tion in the voltage will produce a 
marked difference in the current 
draw. Test specifications are 
given under Electrical Specifica- 
tions in paragraph 10-3. 


(a) No-load Test. Connect the 
Cranking motor in series with a 
12-volt battery and an ammeter 
Capable of indicating several hun- 
dred amperes. If an RPM indica- 
tor is available, set it up to read 
armature RPM. Check current 


draw and armature RPM at the 
specified voltage. 


(b) Locked Armature Test. With 
the armature locked, check cur- 
rent draw at the specified voltage. 


Rated current draw and no-load 
speed indicates normal condition 
of cranking motor. Abnormal con- 
ditions may be indicated by one 
of the following: 


1. Low no-load speed and high 


current draw may result from: 


(a) Tight, dirty, or worn bear- 
ings, bent armature shaft or loose 
field pole screws which would 
allow the armature to drag. 


(b) Shorted armature. Check 
armature further on growler (par. 
10-20). 


(c) A grounded armature or field. 


Check for grounds by raising the 
grounded brushes and insulating 
them from the commutator with 
cardboard. If the cranking motor 
has shunt field coils which are 
grounded to the field frame (see 
Figure 10-27), disconnect these 
fields from ground. Then check 
with a test lamp between the in- 
sulated terminal and the frame. 
If lamp lights, raise other brushes 
from commutator and check fields 
separately to determine whether it 
is the fields or armature that is 
grounded. 


2. Failure to operate with high 


current draw may result from: 


(a) a direct ground in the termi- 
nal or fields. 


(b) Frozen shaft bearings which 
prevent the armature from 
turning. 


3. Failure to operate with nocur- 
rent draw may result from: 


(a) Open field circuit. Inspect in- 
ternal connections and trace cir- 
cuits with test lamp. 


(b) Open armature coils. Inspect 
the commutator for badly burned 
bars. 


(c) Broken or weakened brush 
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springs, worn brushes, high mica 
on the commutator, or other 
causes which would prevent good 
contact between the brushes and 
commutator. Any of these condi- 
tions will cause burned commuta- 
tor bars. 


4. Low no-load speed with low 
current draw indicates. | 


(a) An open field winding. Raise 
and insulate ungrounded brushes 
from commutator and check fields 
with test lamp. See Figure 10-27. 


(b) High internal resistance due 
to poor connections, defective 
leads, dirty commutator and 
causes listed under item 3 (c). 


5. High no-load speed with high 
current draw indicates shorted 
fields. There is no easy way to 
detect shorted fields, since the 
field resistance is already low. 
If shorted fields are suspected, 
replace the fields and check for 
improvement in performance. 


10-31 CRANKING 
MOTOR REPAIRS— 
ON BENCH 


a. Disassembly, Cleaning 
and Inspection 


When it is necessary to disas- 
semble cranking motor for any 
reason, make a complete clean- 
up and inspection to make sure 
all parts are in satisfactory con- 
dition. See Figure 10-26 for 
identification of parts. 


1. Remove field lead connecting 
screw from metor terminal of 
solenoid, 


2. Remove two thru bolts and 
remove commutator end frame 
and field frame assembly. 


3. Pull out brush holder pivot pin 
and remove the two brush holders 
and the spring as a group. Re- 
move screws attaching brushes 
and leads to holders. 


4. Remove two screws holding 
solenoid to drive housing and re- 
move solenoid. Remove small nut 
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and insulating washer from the 
solenoid ‘‘S’’ terminal. Remove 
large nut and insulating washer 
from the solenoid battery termi- 
nal. See Figure 10-26. Then, re- 
move two screws that attach 
switch cover to solenoid and re- 
move cover for inspection of 
switch parts. 


5. Remove shift lever fulcrum 
bolt and remove shift lever, 
plunger and return spring. 


6. Remove two screws _ holding 
center bushing plate to drive 
housing. Remove armature and 
drive assembly from drive hous- 
ing. Remove thrust collar from 
pinion end of armature shaft. 


7. To remove drive assembly 
from armature, place a metal 
cylinder of proper size (1/2"' pipe 
coupling will do) over end of shaft 
to bear against the pinion stop 
retainer. Tap retainer toward 
armature to uncover snap ring. 
See Figure 10-32. Remove snap 
ring from groove in shaft, then 
Slide retainer and pinion drive 
assembly from shaft. 


8. Clean all parts by wiping with 
clean cloths. The armature, field 
coils, and drive assembly must 
not be cleaned by any degreasing 
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Figure 10-32—Removing Pinion Stop 
Retainer and Snap Ring 
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or high temperature method. This 
might damage insulation so that a 
short or ground would subsequent- 
ly develop, and will remove lubri- 
cant originally packed in the 
overrunning clutch so that clutch 
would soon be ruined. 


9. Carefully inspect all parts for 
wear or damage and make neces- 
sary repairs or replace unser- 
viceable parts. Any _ soldering 
must be done with rosin flux; 
never use acid flux on electrical 
connections. 


10. Test armature and make nec- 
essary repairs or turn commuta- 
tor if required, following the same 
procedure as specified for gen- 
erator in paragraph 10-20. 


b. Assembly of Cranking Motor 


1. Lubricate shift lever linkage 
and install in drive housing. CAU- 


TION: Never lubricate solenoid 


plunger or plunger cylinder. 


2. Assemble solenoid by revers- 
ing the disassembly procedure. 
Install return spring. Apply seal- 
ing compound on both sides of 
solenoid flange where it extends 
between drive housing and field 
frame. Then install solenoid. 


3. Lubricate armature shaft with 
silicone grease. Install drive as- 
sembly with pinion outward. 


4. Slide pinion stop retainer down 
over shaft with recessed _ side 
outward. 


5. Place a new snap ring on drive 
end of shaft and hold it in place 
with a hard wood block, Strike 
block with hammer to force snap 
ring over end of shaft, then slide 
the ring down into groove in shaft. 
See Figure 10-33, View A. 


6. Place thrust collar on shaft 
with shoulder next to snap ring, 
and move the retainer into contact 
with ring. Using pliers on oppo- 
site sides of shaft squeeze re- 
tainer and thrust collar together 
until snap ring is forced into the 
retainer. See Figure 10-33, 
View B. 
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Figure 10-33—Pinion Stop Retainer and 
Snap Ring Installation 


7. Lubricate drive housing bush- 
ing with silicone grease and in- 
stall armature and drive assembly 
in housing, 


8. Continue with assembly of 
cranking motor by reversing dis- 
assembly procedure. If field coils 
were removed from field frame, 
use care in tightening pole shoe 
screws to avoid distortion of parts 
and make sure that screws are 
securely tightened. 


9. Position field frame assembly 
over armature assembly so that 
dowel pin engages hole in drive 
housing. Use care to prevent 
damage to brushes and brush 


holders. Make sure that brushes 
are properly seated on com- 
mutator. 


10. Install thrust washer on com- 
mutator end of armature as- 
sembly. Lubricate bushing ¥in 
commutator end frame with sili- 
cone grease and install end frame. 


11. Install thru bolts and tighten 
securely. Connect field leads to 
motor terminal of solenoid with 
connecting screw. 


12. Test solenoid switch and 
check pinion clearance as de- 
scribed in paragraph 10-29. If a 
reliable starter tester is avail- 
able, test motor as described in 
paragraph 10-30. 
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10-32 IGNITION SYSTEM 
DESCRIPTION AND 
OPERATION 


a. Ignition System Components 


The ignition system consists of 
the ignition switch, ignition coil 
resistance wire, ignition coil, 
ignition distributor, spark plugs, 
and the low and high tension wir- 
ing. Electrical energy is obtained 
from the battery while cranking 
and during idle speeds, and from 
the generator at higher speeds. 
These supply circuits must be 
considered part of the ignition 
system. 


1, Ignition Switch. The ignition 
switch has five positions. Starting 
with the full counterclockwise po- 
sition, these positions are: 
‘fACC’’, ‘*LOCK’’, “OFF’’, ‘SON’? 
and ‘‘START’’. There are three 
positions between which the 
Switch can be turned without the 
ignition key in the lock cylinder - 
“ORE. “‘ON’? and ““START’?. 
The ignition key can be freely 
inserted or removed in any po- 
sition except ‘‘OFF”’ or ‘‘ACC.’’. 
In “OFF’’, the key must be ro- 
tated slightly clockwise before it 
can be removed; this is to pre- 
vent the ignition switch from 
being left unlocked unintentionally, 
In ‘‘ACC.’’, the key cannot be re- 
moved; this is to prevent the 
radio or other accessories from 
being left on accidentally. 


Ignition System Description 


SECTION 10-E 
IGNITION SYSTEM 


CONTENTS OF SECTION 10-E 


made from the battery terminal 
to the accessory terminal of the 
Switch to allow accessories such 
as the radio, blower and/or wind- 
Shield wiper to be operated with 
the ignition, fuel gauge and indi- 
cator light circuits off. 


(b) In ‘‘LOCK’’, no accessory 
Supplied through the _ ignition 
Switch can be operated. Also, the 
resistance wire circuit to the ig- 
nition coil (IGN) is grounded. 


(c) In ‘“‘OFF’’, no accessory sup- 
plied through the switch can be 
operated. 


(d) In ‘‘ON’’, a connection is made 
from the battery terminal to the 
accessory terminal so that all 
ignition switch supplied acces- 
sories can be operated. Also the 
battery is connected to the resist- 
ance wire leading to the ignition 
coil (IGN). From this same 
terminal, a lead into the instru- 
ment cluster energizes the fuel 
gauge and indicator lights. 


(e) In “START’’, all ignition 
Switch supplied accessories are 
temporarily disconnected. A con- 
nection is made to the starter 
solenoid lead, The water temper- 
ature light circuit is temporarily 
grounded to provide a means of 
checking the ‘‘TEMP.’’ light bulb. 
When the ignition switch is re- 
leased, a spring returns it to 
“(ON’?, 
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(a) In ‘‘ACC.’’, a connection is 2. Ignition Coil Resistance Wire. 


The ignition coil resistance wire 
is an integral part of the instru- 
ment panel wiring harness. This 
resistance wire is connected be- 
tween the ignition switch and the 
positive (+) terminal of the coil. 
The resistance wire limits to a 
safe maximum the primary cur- 
rent flow through the coil and the 
distributor contact points, thereby 
protecting the contact points 
during slow speed operation when 
they are closed for longer- 
intervals. It also protects against 
excessive build up of primary 
current when the ignition switch 
is closed with engine stopped and 
contact points closed. 


When the ignition switch is in the 
“START’’ position, and the 
starter is cranking, a connection 
is made from starter solenoid 
directly to the positive terminal 
of the ignition coil, by-passing the 
resistance. Elimination of the re- 
sistance overcomes the effects of 
reduced voltage due to cranking 
motor drain on the battery. 


3. Ignition Coil. The oil filled 
ignition coil is mounted on the 
intake manifold, adjacent to the 
ignition distributor. The positive 
(+) terminal is connected to the 
ignition switch through the re- 
sistance wire, and is also con- 
nected directly to the starter 
solenoid to by-pass the resistance 
wire during cranking of engine. 
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The negative (-) terminal is con- 
nected to the distributor. The 
secondary (high tension) terminal 
is connected by a short cable to 
the center terminal in the dis- 
tributor cap. 


4. Ignition Distributor. The igni- 
tion distributor is of the external 
adjustment type. It is driven 
clockwise directly from the cam- 
shaft through cast iron gears 
which are automatically lubri- 
cated by the engine oiling system. 
Contact point opening is adjusted 
through a window in the distrib- 
utor cap while the engine is idling. 
Any accurate dwell meter may be 
used. See paragraph 10-34 for 
adjustment procedure. 


The distributor is of the Single 
contact type with an 8-lobe cam. 
High speed operation is improved 
by an especially light contact 
breaker arm and a high speed 
cam. Maximum operating effi- 
ciency of the engine is obtained 
under all speed and load condi- 
tions by the centrifugal advance 
mechanism, which is located 
above the circuit breaker cam 
inside the rotor, and the vacuum 
advance mechanism built into the 
distributor. See Figure 10-34. 


The contact point set is replaced 
as one complete assembly. The 
service replacement contact set 
has the breaker lever spring ten- 
sion and point alignment adjusted 
at the factory. Only the point 
Opening requires adjusting after 
replacement. 


0. Spark Plugs. AC spark plugs 
having 14 MM threads, short (3/8") 
terminals, and .035"" gaps are 
specified. For service informa- 
tion on spark plugs and wires, see 
paragraph 10-36. 


6. Radio Suppression. All sec- 
ondary wiring has a resistance of 
4000 ohms per foot so that it is 
unnecessary to install a suppres- 
sor on the high tension cable when 
a radio is installed. A capacitor 
is mounted on the side of ignition 
coil and connected to the positive 
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Figure 10-34—Distributor and 
Cap Assembly 


(battery) terminal of coil when a 
radio is installed. 


An additional capacitor must 


never be connected to the distri- 
butor terminal as this will cause 
excessive pitting of breaker 
points or engine missing. 


b. Ignition Operating Circuits 


To clarify operating principles 
as well as to simplify the process 
of tracing troubles, the parts of 
the ignition system should be 
understood to provide two sepa- 
rate and distinct circuits, as 
follows: 


1. The Primary Circuit carries 


the low voltage current supplied 
by the battery or generator, In 
addition to these sources of elec- 
trical energy, the primary circuit 
contains the ignition switch, igni- 
tion coil resistance unit, primary 
winding of the ignition coil, dis- 
tributor contact points, conden- 
ser, and all connecting low tension 
wiring. 


2. The Secondary Circuit car- 
ries the high voltage surges pro- 
duced by the ignition coil, which 
result in high voltage spark be- 
tween the electrodes of the spark 
plugs in engine cylinders. This 
circuit contains the secondary 
winding of the ignition coil, coil 
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to distributor high tension lead, 
distributor rotor and cap, ignition 
cables, and spark plugs, 


c. Cycle of Operation 


When the ignition switch is turned 
on and the distributor contact 
points are closed, battery or gen- 
erator current flows through the 
primary winding of the coil and 
through the contact points to 
ground. This flow of current 
through the primary winding of 
the coil produces a magnetic field 
around the coil windings and 
thereby stores electrical energy 
in the coil. 


When the contact points are sepa- 
rated by the revolving distributor 
cam, the primary circuit is brok- 
en. The condenser absorbs the 
current which tends to surge 
across the gap as the points sepa- 
rate, thereby producing a sharp 
break in the flow of current. If 
the flow of current were not 
Sharply broken it would form an 
arc which would burn the points 
badly and would also drain away 
most of the energy stored in the 
coil. There would be insufficient 
energy left in the coil to produce 
the necessary high voltage surge 
in the secondary circuit. 


The very rapid change in strength 
of the magnetic field when the 
primary circuit is sharply broken 
causes a high voltage to be in- 
duced in every turn of both the 
primary and secondary windings. 
The high voltage surge produced 
in the secondary winding of the 
coil travels through the cable to 
the center of distributor cap, 
through the rotor to the adjacent 
distributor cap segment from 
which it is conducted to the pro- 
per spark plug by the ignition 
cable. The high voltage surge 
jumps the gap between the in- 
sulated center electrode and the 
grounded side electrode of the 
spark plug, thus producing the 
spark required to ignite the 
charge in the selected combustion 
chamber of the engine. 
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As the spark appears at the spark 
plug gap the energy in the coil 
begins to drain from the coil 
through the secondary circuit, 
thus sustaining the spark for a 
small fraction of a second. Dur- 
ing this interval the condenser 
discharges back through the pri- 
mary circuit, producing an os- 
cillation of the current flow in the 
primary circuit during the brief 
instant that is required for the 
primary circuit to return to a 
state of equilibrium, Note par- 
ticularly that the ignition con- 
denser does not discharge until 
after the spark has occurred at 
the spark plug gap. 


The sequence of action described 
above is repeated as each lobe of 
the distributor cam moves under 
and past the rubbing block on the 
contact breaker arm to cause the 
contact points to close and open. 


d. Control of Spark Timing 


The timing of the spark with res- 
pect to piston position in the cyl- 
inder must vary in accordance 
with operating conditions if best 
engine performance is obtained. 
The spark advance for obtaining 
satisfactory idling should be as 
low as possible, At high speed, 
the spark must occur earlier in 
the compression stroke in order 
to give the fuel-air mixture ample 
time to ignite, burn and deliver 
its power to the piston as it starts 
down on the power stroke. 


Under part throttle light load op- 
eration, a smaller amount of fuel- 
air mixture (by weight) enters the 
cylinder so that the mixture is 
less highly compressed, Under 
this condition, advancing the spark 
permits fuller utilization of the 
fuel-air charge, During accelera- 
tion or on heavy loads (wide open 
throttle) the spark advance re- 
quired to develop the maximum 
power of the engine is consider- 
ably less than that required for 
light loads. 


Control of spark timing to satisfy 
these constantly changing operat- 


ing requirements is obtained in 
three ways, as follows: 


1, Initial, manual setting of dis- 
tributor is made so that contact 
points open at a specified position 
of piston, as indicated by a timing 
mark on crankshaft balancer, See 
Ignition Timing (par, 10-35) 


2, Centrifugal Advance is gov- 
erned by engine speed. The cen- 
trifugal advance mechanism is 
located above the circuit breaker 
cam inside the rotor and consists 
of an advance cam which is in- 
tegral with the distributor shaft, 
a pair of advance weights, two 
springs, and a weight base plate 
which is assembled to the dis- 
tributor cam, 


At idle speeds, the springs hold 
the advance weights as shown in 
Figure 10-35A, so that there is 
no spark advance and the spark 


occurs in accordance with 
the initial manual setting of 
distributor. 


As speed increases, centrifugal 
force causes the advance weights 
to throw outward and push against 
the advance cam, thus rotating the 
weight base plate and integral 
distributor cam ahead of the dis- 
tributor shaft. This causes the 
distributor cam lobes to open and 
close the contact points earlier 
in the compression stroke so that 
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the spark is advanced. See Figure 
10- 35B. 


3, Vacuum Advance is governed 
by manifold vacuum. The contact 
point set is mounted on a breaker 
plate which is located below the 
centrifugal advance mechanism 
and uses the outer diameter of 
the upper shaft bushing for its 
bearing surface. The movable 
breaker plate is held in position 
on the upper shaft bushing by a 
retainer. The vacuum unit is 
mounted on the distributor base 
and under the movable breaker 
plate so that the breaker plate 
can be rotated around the distri- 
butor cam by a link from the vac- 
uum unit. See Figure 10-36. 


The vacuum unit contains a 
Spring - loaded diaphragm. The 
Spring-loaded side of the dia- 
phragm is connected by a hose to 
an Opening in the carburetor bar- 
rel. This opening may be above 
or below the edge of the throttle 
valve when the engine is idling, 
depending on carburetor design. 
If the opening is below the throttle 
valve, the distributor will always 
have vacuum advance, even at 
idle; if the opening is above the 
throttle valve at idle, the vacuum 
advance unit will not begin to 
operate until the throttle is 
opened slightly, causing the edge 
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Figure 10-35—Centrifugal Advance Mechanism 
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of the throttle valve to move 
above the opening. 


The vacuum at the opening acts on 
the control diaphragm, causing it 
to compress the spring and to 
rotate the breaker plate in a 
counterclockwise direction. This 
moves the contact points so that 
the distributor cam lobes open 
the points earlier in the com- 
pression stroke. The amount of 
throttle opening and the engine 
load determine the amount of in- 
take manifold vacuum and thus 
the amount of spark advance ob- 
tained. The advance obtained by 
the vacuum control is added to the 
advance obtained by the centri- 
fugal advance mechanism as 
shown in Figures 10-37 through 
10-39. 


10-33 IGNITION SYSTEM— 
TROUBLE 
DIAGNOSIS 


If engine trouble has arisen which 
seems to be due to improper op- 
eration of the ignition system, it 
may be desirable to make a quick 
preliminary check of the ignition 
System before making a complete 
analysis, in order to determine 
whether the ignition system is 
actually at fault. The quick checks 
described in this paragraph may 
be used but it must be understood 
that they are no substitute for the 
complete ignition system inspec- 
tion. The checks to be made de- 
pend on whether the engine will 
or will not run, 


a. Engine Will Not Run 


1, Make quick check of battery 
and cables (par, 10-11) if crank- 
ing motor does not turn engine at 
normal cranking speed, 


2. Pull coil high tension cable 
from distributor cap and hold the 
lead terminal about 3/16" from 
a clean ground point on engine. 
If a good spark occurs while en- 
gine is being cranked, the pri- 
mary circuit and the secondary 
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Figure 10-36—Vacuum 
Advance Mechanism 


circuit to this point may be con- 
Sidered to be okay. Proceed with 
Steps 3 through 6. 


3. Remove distributor cap and 
check interior for moisture, cor- 
roded terminal segments, and 
check terminal sockets for cor- 
rosion. Check rotor for corro- 
sion, Clean off corrosion and wipe 
distributor cap dry. Check for a 
crack or carbon path in cap or 
rotor. 


4. Inspect ignition cables for pos- 
sible short circuits and corroded 
terminals, Remove and inspect 
spark plugs (par. 10-36). 


9. If cause of trouble has not 
been found, check approximate ig- 
nition timing (par. 10-35). 


6. If engine still fails to run, the 
trouble is probably due to causes 
other than ignition, such as lack 
of fuel, carburetion, or compres- 
sion loss, 


7. If spark did not occur at coil 
high tension lead (Step 2 above) 
then connect 12-volt test lamp 
between distributor terminal of 
coil and ground and crank engine. 
If test light flickers on and off as 
engine is cranked the primary 
circuit is probably okay. Check 
ignition coil (par. 10-37) and con- 
denser (par, 10-38). 


8, If test light remains on as en- 
gine is cranked, contact points 
are not closing properly; check 
point opening and ground con- 
nection in distributor (par, 10-39). 
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9. If test light remains off as 
engine is cranked, the primary 
circuit is open or the points are 
not opening properly. Check for 
loose connections, broken leads, 
defective switch, contact point 
opening, and primary circuit 
winding in coil, Visual inspection 
of points and the use of a test 
lamp or voltmeter will locate the 
source of this trouble, 


b. Engine Runs, But Not 
Satisfactorily 


1, When missing, loss of power, 
Or hard starting is present acom- 
plete checkup of the ignition sys- 
tem is in order, since these 
conditions may result from any- 
thing from a low battery to defec- 
tive spark plugs, or from other 
engine conditions not related to 
ignition. In this case, the com- 
plete inspection of ignition system 
Should be used. 


2. Detonation may be caused by 
improper timing (par. 10-35), 
improper operation of centrifugal 
or vacuum advance mechanism 
(par. 10-32, d), worn distributor 
bearings or a bent shaft, dirty or 
wrong heat range spark plugs 
(par. 10-36). It may also be 
caused by overheating, excessive 
carbon in cylinders, or by low 
octane fuel, 


3. Overheating may be caused by 
One or more of the conditions 
which contribute to detonation, as 
well as by faults in engine cooling 
system. 


10-34 REPLACEMENT 
AND ADJUSTMENT 
OF DISTRIBUTOR 
CONTACT POINT 
SET 


When inspection of the contact 
points as described in paragraph 
10-39 shows replacement to be 
advisable, the following procedure 
should be used. 
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Figure 10-37—Distributor Spark Advance Chart-300 Engine 
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Figure 10-39—Distributor Spark Advance Chart-425 Engine with Dual 4-Bbl. and Auto. Trans. 


NOTE: The service replacement 
contact point set has the breaker 


spring tension and point alignment 


adjusted at the factory. 


a. Removal of Contact 
Point Set 


1. Remove distributor cap by in- 
serting a screwdriver in upper 
slotted end of cap retainers, press 
down and turn 90° counterclock- 
wise. Push distributor cap aside 
and remove rotor. Disconnect the 
condenser and primary leads from 
their terminal by loosening the 
retaining screw. 


2. Loosen two screws and lock 
washers which hold the contact 
point set in place. Then remove 
point set. 


b. Installation of Contact 

Point Set 
1. Apply a thin layer of high 
temperature cam and ball bearing 
lubricant to cam. 


2. Slide contact point set over 
boss on breaker plate and under 
the two screw heads. Tighten two 
screws and lock washers. 


3. Install condenser and primary 
leads. 


NOTE: Leads must be properly 


positioned so they will not come 


in contact with bottom of weight 


base or rotor. 


4. If engine does not start readi- 
ly, position contact arm rubbing 
block on peak of cam lobe, insert 
a 1/8" Allen wrench in adjusting 
screw and turn screw in (clock- 
wise) until contact points just 
close. Then back screw out 
(counterclockwise) 1/2 turn (180°) 
to obtain a point gap of approxi- 
mately .016" for a preliminary 
setting. 


c. Adjustment of Contact 
Points—Engine Running 


NOTE: When adjusting contact 


point dwell angle, always follow 


the instructions which come with 
the dwell meter. 


1. Connect dwell tester leads: 
red to distributor side of coil, 
black to ground. 


2. Turn selector switch to posi- 
tion for 8-lobe cam. Turn ignition 
switch on. 


3. Start engine. Lift adjustment 
window and insert 1/8'' Allen 
wrench in adjusting screw. See 
Figure 10-41. Set dwell angle at 
30 degrees. 


4. After adjusting dwell angle, 
always check ignition timing. 
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The timing mark is a groove 
filled with yellow paint, which is 
on the rear edge of the harmonic 
balancer. On 401 and 425 engines, 
the timing indicator, a part of the 
timing chain cover, has three 
ridges outlined with yellow paint. 
These ridges indicate U.D.C. 
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Figure 10-40—Locating Leads 
in Distributor 


(marked ‘‘0’’), ‘‘5’? degrees, and 
‘12’? degrees before U.D.C. See 
Figure 10-43. 


On 300 engines, the timing indi- 
cator is marked ‘‘0’’, ‘‘5’’, ‘‘10”’ 
and ‘‘15’’, See Figure 10-42. 


Correct timing exists when the 
yellow timing mark on the har- 
monic balancer is halfway be- 
tween the ‘‘0’’ and the ‘‘5’’ degree 
marks on the timing indicator, 
with the engine running at correct 
idle speed (vacuum hose discon- 
nected). Dual 4-barrel cars with 
automatic transmission are timed 
at 12 degrees. 


a. Preliminary Timing 
(Engine Won’t Run) 
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Figure 10-41—Adjusting Contact 
Point Dwell Angle 


If the engine must be 
cranked from under the hood or 
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Figure 10-42—Ignition Timing Mark 
and Indicator-300 Engine 


under the car to change its ro- 


tational position for any assembly 


Operation, this cranking can only 
be done in the ‘‘ACC,’’ position. 
Since the ignition system primary 


is grounded inside the ignition 


switch in the “OFF’’ and ‘‘LOCK’’ 


positions, energizing the starter 


will cause damage to this ground 


contact in the ignition switch. 


To time the ignition on any engine 
which will run, use subparagraph 
b only. However, if the timing of 
an engine is completely off, the 
following procedure must first be 
used to get the engine to run. 


1. With rocker arm cover for 
No. 1 cylinder removed, rotate 
crankshaft in a forward direction 


Figure 10-43—Ignition Timing Mark 
and Indicator-401 and 425 Engines 
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Figure 10-44—Installing Distributor 
in 300 Engine 


using a Suitable wrench on the 
harmonic balancer to crankshaft 
bolt. Continue rotation until both 
valves for No. 1 cylinder are 
completely closed and the timing 
mark on balancer is aligned with 
the proper mark on timing indi- 
cator. See Figure 10-42 or 10-43. 
No. 1 cylinder is now in position 
to fire. 


2. Install distributor in engine 
with rotor in position to fire No. 1 
cylinder and with vacuum control 
in position to connect vacuum 
hose, See Figure 10-44 or 10-45. 
Install distributor clamp and bolt 
with lock washer, leaving bolt just 
loose enough to permit movement 
of distributor with heavy hand 
pressure. NOTE: If distributor 
does not seat in engine block, 


Figure 10-45—Installing Distributor 
in 401 and 425 Engines 


ELECTRICAL SYSTEMS 


Figure 10-46—Installing Spark Plug 
Wires in Cap-300 Engine 


housing while cranking engine 
with starter. After distributor 
tang snaps into slot in oil pump 


shaft, start timing again from 
Step 1, leaving distributor 
installed. 


3. Connect primary wire to coil. 


4. Rotate distributor counter- 
clockwise slightly until contact 
points just start to open. 


CAUTION: This must be done 
very carefully or engine will not 
start, 


od. Install distributor cap. Make 
sure that spark plug wires are 
correctly installed in distributor 
cap, through clips on rocker arm 
covers, and on spark plugs. See 
Figure 10-46 or 10-47. 


b. Finish Timing 
(Engine Running) 


Contact point dwell angle should 
always be checked before adjust- 
ing ignition timing. 

1. Connect a 12-volt power timing 
light to No. 1 spark plug, using a 
Suitable adapter and following the 
instructions of the instrument 
manufacturer. CAUTION: Be 
careful not to puncture wire or 


boot as this would start a high 
voltage leak. 


2. Connect a tachometer from 
distributor terminal of coil to 
ground. 
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3. Start engine and adjust contact 
point dwell angle to 30 degrees. 
While engine is warming up, make 
certain that spark plug wires are 
pushed all the way down into the 
distributor cap terminals and onto 
the spark plugs. Nipples must be 
pushed firmly over the terminals 
and boots over the spark plugs. 


4. When engine temperature is 
normal, adjust engine idle speed 
and mixture. See paragraph 3-8. 


9. Check idle stator switch 
setting and adjust if necessary. 
See paragraph 3-9, 


6. Disconnect vacuum hose. 


7. Direct beam of timing light on 
the timing indicator and edge of 
harmonic balancer. Turn distrib- 
utor slowly until yellow mark on 
balancer is halfway between the 
‘0’? and ‘‘5’’ degree marks on 
timing indicator. (Dual 4-barrel 
cars with automatic transmission 
are timed at 12 degrees.) Tighten 
Clamp bolt securely. See Figure 
10- 


8. Recheck timing mark. 


9. Reconnect vacuum hose and 
recheck idle. 


10-36 SPARK PLUG AND 
WIRE SERVICE 


a. Remove and Inspect 
Spark Plugs and Wires 


1. To disconnect wires, pull only 
on boot because pulling on wire 
might cause separation of the 
core of the wire. Remove spark 
plugs and gaskets using a 13/16" 
deep socket wrench. Use care in 
this operation to avoid cracking 
spark plug insulators. 


2. Carefully inspect the insula- 
tors and electrodes of all spark 
plugs. Replace any spark plug 
which has a cracked or broken 
insulator, or which has_ loose 
electrodes. If the insulator is 
worn away around the center 
electrode, or the electrodes are 
burned or worn, the spark plug 
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is worn out and should be dis- 
carded. Spark plugs which are in 
good condition except for carbon 
or oxide deposits should be thor- 
oughly cleaned and adjusted. 


3. The spark plug wires are of a 
special resistance type. The core 
is carbon-impregnated linen. This 
wire is designed to eliminate 
radio and television interference 
radiation, but is also superior in 
resistance to cross-fire. The re- 
sistance type wire, however, is 
more easily damaged than copper 
core wire. For this reason care 
must be taken that the spark plug 
wires are removed by pulling on 
the spark plug boots rather than 
on the wire insulation. Also, when 
it is necessary to replace a spark 
plug boot, the old boot should be 
carefully cut from the wire anda 
small amount of silicone lubri- 
cant used to aid in installing the 
new boot. If the wire is stretched, 
the core may be broken with no 
evidence of damage on the outer 
insulation. The terminal may also 
pull off the wire. If the core is 
broken, it will cause missing. In 
the case of wire damage, it is 
necessary to replace the com- 
plete wire assembly as a satis- 
factory repair cannot be made. 


4. Wipe ignition wires with cloth 
moistened with kerosene, and wipe 
dry. Bend wires to check for 
brittle, cracked, or loose insula- 
tion. Defective insulation will 
permit missing or cross-firing 
of engine, therefore defective 
wires should be replaced. 


Figure 10-47—Installing Spark Plug 
Wires in Cap-401 and 425 Engines 
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5. If the wires are in good con- 
dition, clean any terminals that 
are corroded and replace any 
terminals that are broken or dis- 
torted. Replace any broken or 
deteriorated cable nipples or 
spark plug boots. 


b. Spark Plug Cleaning 


Spark plugs which have carbon 
or oxide deposits should be 
Cleaned in a blast type spark plug 
cleaner. Scraping with a pointed 
tool will not properly remove the 
deposits and may damage the in- 
sulator. If spark plugs have a wet 
or oily deposit dip them in a de- 
greasing solvent and then dry 
thoroughly with dry compressed 
air. Oily plugs will cause the 
Cleaning compound to pack in the 
shell. 


Carefully follow the instructions 
of the manufacturer of the cleaner 
being used, cleaning each plug 
until the interior of shell and the 
entire insulator are clean; how- 
ever, avoid excessive blasting. 


Examine interior of plug in good 
light. Remove any cleaning com- 
pound with compressed air. If 
traces of carbon or oxide remain 
in plug, finish the cleaning with a 
light blasting operation. Clean 
firing surfaces of center and side 
electrodes with several strokes of 
a fine file. 


When Spark plugs have been thor- 
oughly cleaned, carefully inspect 
for cracks or other defects which 
may not have been visible before 
cleaning. 


c. Adjusting Spark Plug Gap 


Use round wire feeler gauges to 
check the gap between spark plug 
electrodes. Flat feeler gauges 
will not give a correct measure- 
ment if the electrodes are worn. 
Adjust gap by bending the side 
electrodes only; bending the cen- 
ter electrode will crack the in- 
sulator. Adjust gaps to -.035". 
Setting spark plug gap to any 


other specification to improve idle 
or effect other changes in engine 
performance is not recommended. 


d. Installation of Spark Plugs 


For normal operation, use AC 
Type 44S spark plugs in 401 and 
425 engines or 44FFS spark plugs 
in 300 engines. For cars operated 
mainly at high speeds, the colder 
AC Type 42 Commercial spark 
plugs are recommended in 401 
and 425 engines or 42FF in 300 
engines. 


Where spark plug fouling is en- 
countered at low plug mileage in 
401 and 425 engines and where 
the car is used mainly for low 
speed city driving, the hotter AC 
type 45S spark plug may be used. 


CAUTION: High speed operation 
or frequent full throttle accelera- 
tion with 45S spark plugs may re- 
sult in damaged pistons. 


When installing spark plugs make 
sure that gaskets are in good con- 
dition to insure a tight seal and 
that all surfaces on plugs and in 
cylinder heads are clean. Install 
spark plugs, then tighten them to 
30 ft. lbs. torque in 401 and 425 
engines or 20 ft. lbs. in 300 en- 
gines, using a 13/16" socket, an 
extension, and a torque wrench. 
If a torque wrench is not avail- 
able, do not tighten plugs 
excessively. 


e. Installation of Spark 
Plug Wires 


Spark plug wires must be ar- 
ranged to pass through the wire 
Clips on the rocker arm covers 
in the same order as they are 
attached to the spark plugs. If 
spark plug wires are not correct- 
ly installed, missing or cross- 
firing may result. For instance, 
No. 1 and 3 cylinders may cross- 
fire (since they fire consecutively) 
unless the rubber grommet is 
inserted in the clip so that No. 1 
and 3 wires are separated. 


No. 1 spark plug wire is installed 
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in the distributor cap terminal 
just forward of the vacuum ad- 
vance unit. The other wires are 
then installed in a clockwise di- 
rection according to the firing 
order. See Figure 10-46 or 10-47. 


10-37 IGNITION COIL 
TESTS 


a. Weak Coils 


Most ignition coils that are re- 
placed by service stations are 
classified by them as weak. Many 
coils rejected as weak actually 
test up to specifications and give 
normal performance. 


A coil that actually is weak will 
first affect engine performance 
when the ignition reserve is ata 
minimum. This may be in start- 
ing, low speed acceleration or 
top speed. Eventually the engine 
will fail to start. 


High resistance connections in 
either the primary or secondary 
circuit wiring will react the same 
as a weak coil. Wide spark plug 
gaps, which require higher volt- 
age than the coil can produce, put 
the coil under suspicion. High 
compression and lean carbureto1 

increase the voltage requirements 
and lead to many needless coil 
changes. Leakage of high tension 
current through moisture on an 
unprotected coil terminal may 
produce carbon tracks which 
weaken the coil output voltage. 
For this reason the nipple on coil 
high tension terminal must be 
properly installed and in good 
condition. 

When an ignition coil is suspected 
of being defective it should be 
tested as described below before 
being replaced. 


b. Testing Coil for Open 
and Grounded Circuits 


Before using a coil test instru- 
ment, the coil should be tested 
for open and grounded circuits, 
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using a 110-volt test lamp and 
test points. 


1. Apply test points to both pri- 
mary terminals of coil. If test 
lamp does not light, the primary 
circuit is open. 


2. Apply one test point to the high 
tension terminal, and the other 
test point to one of the primary 
terminals. If secondary circuit is 
not open, the lamp will not light 
but tiny sparks will appear at 
test points when they are rubbed 
over terminals. If secondary cir- 
cuit is open, no sparks will occur. 


3. Apply one test point to a clean 
spot on the metal coil case and 
touch the other point to the pri- 
mary and high tension terminals. 
If the lamp lights, or tiny sparks 
appear at the points of contact, 
the coil windings are grounded. 


4. A coil with open or grounded 
windings must be replaced since 
internal repairs cannot be made. 
It is unnecessary to test such a 
coil with instruments. If windings 
are not open or grounded, a test 
for short circuits and other in- 
ternal defects should be made 
with a reliable coil test 
instrument, 


c. Coil Test Instruments 


Two general types of instruments 
are used in testing ignition coils. 
One type makes use of an open 
or protected spark gap, while the 
other reports the condition of the 
coil on a meter. 


The spark gap type of tester 


should always be used compara- 
tively, that is, the questionable 
coil should be compared with a 
Coil of same model that is known 
to be good. Both coils must be 
at the same temperature and iden- 
tical test leads must be used. 
Certain variables caused by alti- 
tude, atmospheric or spark gap 
electrode conditions are usually 
present in the spark gap type of 
test. 


The meter type testers are usu- 
ally designed to permit testing the 
coil without making any connection 
to the secondary terminal, This 
eliminates the variables usually 
present in the spark type of test 
and avoids the necessity for com- 
parison with a good coil. 


Since different makes and models 
of coil testers differ in their 
methods of use, as well as in 
the markings on meters, the in- 
structions of the manufacturer 
must be carefully followed when 
using any coil tester. The instru- 
ment must be frequently checked 
to make certain that it is accu- 
rately calibrated. 


Regardless of instrument or 


method used, the coil must be 


tested at normal operating tem- 


perature because internal defects 
Qi Etat e ow ep ene ce 
test. 


10-38 DISTRIBUTOR 
CONDENSER TESTS 


When a condenser is suspected of 
being faulty it should be tested 
with a reliable condenser tester 
to determine whether it is actu- 
ally the cause of ignition trouble. 
The condenser should be tested 
for (a) high series resistance (b) 
insufficient or excessive capacity 
(c) low insulation resistance. 


A special condenser tester is re- 
quired to make these tests. When 
using a condenser tester the in- 
structions of the manufacturer 
must be carefully followed. 
IMPORTANT: The condenser 
must be at normal operating tem- 
perature when it is being tested. 


a. High Series Resistance 


High series resistance in the con- 
denser causes condenser to be 
Slow in taking the charge and, 
consequently, a higher than nor- 
mal voltage is developed across 
the contact points when they first 


CONDENSER TESTS 10-41 


Start to open. This higher voltage 
Causes more disturbance at the 
contact points, which in turn 
Causes more rapid wear and more 
tendency toward oxidized sur- 
faces. The condition can become 
Severe enough to cause complete 
failure of the ignition system. It 
would first show up during start- 
ing and low speed operation. 

High series resistance may be 
caused by internal resistance in 
condenser or by resistance in the 
connections. Any defect caused 
by internal resistance should show 
up at low mileage since this does 
not change very much with time 
or use. The damaging changes 
are in the connections, in which 
looseness, corrosion, or broken 
Strands may develop. 


New condensers may have a 
Series resistance as low as .05 
Ohm. Some condenser testers are 
Set to reject condensers which 
have a resistance of .3 ohm; how- 
ever, tests show that the resist- 
ance can go to .5 ohm before 
ignition performance is affected. 


b. Insufficient or Excessive 
Capacity 


The condenser specified for use 
in the Buick ignition system 
has a capacity of .18 to .23 
microfarads. 


If a condenser is used which does 
not have the specified capacity 
of .18 to .23 microfarads, ex- 
cessive pitting of one contact 
point and a corresponding build- 
up of metal on the other contact 
point will result. A condenser 
having insufficient capacity will 
cause build-up of metal on the 
breaker arm (positive) point. A 
condenser having excessive ca- 
pacity will cause build-up of 
metal on the contact support 
(negative) point. 


In exceptional cases, pitting and 
metal buildup on contact points 
may be experienced even when 
condenser capacity is within the 
specified limits. In such cases 
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the life of contact points will be 
improved by installing a conden- 
ser of high-limit capacity if metal 
build-up is on breaker arm point, 
or a condenser of low-limit capa- 
city if metal build-up is on con- 
tact support point. There is 
usually sufficient variation in the 
Capacities of stock condensers to 
permit selection of a high or low 
limit condenser by testing the 
available stock. 


c. Low Insulation Resistance 


A weak or leaking condenser is 
usually one that has absorbed wa- 
ter so that the insulation resist- 
ance of the winding is lowered 
to the extent that the condenser 
will not hold a charge satisfac- 
torily. A condenser with low in- 
Sulation resistance will drain 
sufficient energy from the ignition 
System to lower the secondary 
voltage seriously. The condenser 
Specified for use in the Buick 
ignition system is sealed to pre- 
vent absorption of water, and nc 
other type should be used. 


A leaky condenser usually does 
not affect engine performance ex- 
cept when hot. It is unlikely that 
a condenser with low insulation 
resistance would cause missing 
at low or medium speeds under 
conditions where the condenser 
does not get hot. A condenser 
that has low enough resistance to 
affect engine performance when 
cold would probably be indicated 
as broken down on most conden- 
ser testers. 


Condenser testers equipped to 
Check condensers for low insula- 
tion resistance usually give a 
reading in megohms, a megohm 
being one million ohms. The scale 
is marked to indicate whether the 
condenser is good or bad. 


When testing a condenser for low 
insulation resistance the. lead 


Should always be disconnected 


from the distributor. Since the 
distributor terminals and the con- 


nected circuit have much lower 
Se ee ee ee, See oe ee 


insulation resistance than the 
condenser, failure to disconnect 
the condenser lead will give a 
reading much too low, 


10-39 DISTRIBUTOR SERVICE 
OPERATIONS 


a. Removal and Disassembly of 
Distributor for Inspection 


1. Disconnect the distributor pri- 
mary wire from coil and discon- 
nect hose from vacuum unit. 
Remove distributor cap by insert- 
ing a screwdriver in upper slotted 
end of cap latches; then press 
down and turn 90° counterclock- 
wise. 


2. Make a mark on distributor 
base in line with center of rotor. 
Then carefully note the direction 
the vacuum unit points in relation 
to the engine so that the distrib- 
utor can be replaced in the exact 
Same position after it is serv- 
iced. See Figure 10-44 or 10-45. 


CAUTION: If engine is turned 
over while distributor is out, 
complete ignition timing proce- 
dure must be followed (par. 


10-33). 


3. Remove distributor clamp and 
lift distributor out of crankcase. 


4. Remove rotor from end of dis- 
tributor shaft by removing two 
attaching screws and lock 
washers. 


5. Remove contact point set and 
condenser as described in para- 
graph 10-34. 


6. Remove two screws holding 
vacuum advance unit to housing. 
Remove advance unit. 


7. Remove ‘‘O’”’ ring seal from 
shaft housing. 


b. Inspection of Distributor 
Parts 


1. Wash the distributor assem- 
bly in clean solvent, holding hous- 
ing horizontal to avoid getting 
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Cleaning solvent into the lubricant 
reservoir. Dry parts thoroughly. 


2. Cap. Wipe out distributor cap 
with a clean cloth and inspect it 
for chips, cracks, and carbonized 
paths which would allow high- 
tension leakage to ground, Such 
defects require replacement of 
cap. Clean loose corrosion from 
surfaces of terminal segments in- 
Side the cap. Do not use emery 
cloth or sand paper. If segments 
are deeply grocved, the cap should 
be replaced. Pull cables from 
terminal sockets and inspect 
sockets for corrosion. Clean 
sockets, using a stiff wire brush 
to loosen corrosion. 


3. Rotor, If rotor is cracked, 
Spring contact is badly worn, or 
rotor tip is badly burned, rotor 
must be replaced, 


4. Condenser. Inspect condenser 
and primary leads for loose or 
frayed terminal connections. 
Check condenser in a reliable 
condenser tester as described in 
paragraph 10-38. 


o. Vacuum Advance Unit. Inspect 
rod end for excessive wear. Push 
rod into unit as far as possible, 
hold finger tightly over nipple 
and then release rod. After about 
15 seconds, release finger from 
hole and notice if air is drawn in. 
If not, diaphragm is leaking and 
unit must be replaced. 


6. Contact Ponts. Carefully ex- 
amine the mating surfaces of the 
contact points, noting whether 
they are flat and making good 
contact, or whether they are 
blackened, pitted, burned, or 
worn excessively, Contact points 
which have been in service for 
some time will appear dull and 
gray. This condition is normal 
and such points should not be 
replaced. 


Contact points which are black- 
ened or only slightly burned or 
pitted may be cleaned with a thin 
contact stone or a clean fine-cut 
contact file. Remove high points 
only; itisnot necessary to remove 


ELECTRICAL SYSTEMS 


all buildup or pit. CAUTION: Do 
not uSe emery cloth or sandpaper 
to clean contact points because 
particles of these materials 
usually embed in contact surfaces 
and cause points to burn. 


Excessively burned, pitted or 
worn contact points cannot be 
cleaned up and aligned satisfac- 
torily; therefore, they must be re- 
placed to insure satisfactory 
ignition (par. 10-34). 


If contact points are excessively 
burned, pitted, or blackened it is 
advisable to check for cause and 
make the necessary correction so 
that new points will give satisfac- 
tory service. Burned or pitted 
points may be caused by: 


(a) Ignition coil resistance unit 
not properly connected into cir- 


cuit. Connect between ignition 
switch and coil positive (4) 
terminal. 


(b) Defective condenser. Test the 
condenser (par. 10.38). 


(c) Insufficient contact _ point 
Opening. Adjust contact point 
dwell as described in paragraph 
10-34 (c). 


(4) Oil vapors getting into the 
distributor and depositing on con- 
tact surfaces of points. This 
causes arcing and rapid burning 
of contact points. Oil vapor en- 
tering distributor usually pro- 
duces a smudgy line under the 
points. 


(e) High voltage, or any other 
condition in electrical system 
causing excessive through contact 
points. This results in a blue 
scale forming on point surfaces. 
Check condenser for high series 


resistance (par. 10-38), Check 
voltage and current regulator 
(par, 10-26). 


(f) Radio capacitor connected to 
distributor terminal. This will 
cause excessive pitting of contact 
points. Capacitor should be con- 
nected to the positive (battery) 
terminal of coil. 


7. If any remaining parts are de- 
fective, the distributor must be 
completely disassembled to re- 
place them. Before disassembling 
distributor further, inspect parts 
as follows: 


(a) Centrifugal Advance. Inspect 


for excessive wear between cen- 
trifugal weights and advance cam, 
or pivot pins. Turn weight base 
plate in a clockwise direction un- 
til weights are fully extended, then 
release and allow springs to re- 
turn weights to retard position. 
Repeat several times. Springs 
should return weights to stop 
without sticking and there should 
be no excess free movement in 
the retard position. 


(o) Cam and Weight Base Plate. 
Inspect cam lobes for scoring or 
excessive wear. Check weight 
base plate for bind or excessive 
looseness on distributor shaft. 


(c) Breaker Plate. Attempt to ro- 
tate plate to check for excess free 
motion between plate and vacuum 
advance unit linkage. Check plate 
for excess looseness on O.D. of 
upper distributor shaft bushing. 
Check breaker plate ground lead 
for poor spot-weld at plate end 
or for loose or frayed terminal 
connections. 


(d) Distributor Shaft. Check for 
excessive wear between shaft and 
bushings in housing. 


(e) Driven Gear. Inspect gear for 
scoring of teeth or excessive 
wear. 


8. To replace any part found to 
be defective in Step 7, the dis- 
tributor must be completely dis- 
assembled as follows: 


(a) Drive out driven gear pin 
using a hammer and a 1/8" 
Straight punch. See Figure 10-48. 
CAUTION: 
distributor shaft or damage gear 


when driving pin out. 
(b) Slide gear off shaft and then 
pull the shaft, breaker cam, and 


centrifugal advance mechanism 
from the housing. 
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Be careful not to bend 
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Figure 10-48—Removing Distributor 
Gear Pin 


(c) Remove two advance weight 
Springs and weights. Slide the 
integral weight. base plate and 
breaker cam off the lower end of 
Shaft. 


(d) Remove retainer from upper 
bushing and lift breaker plate and 
felt washer from upper bushing. 


(e) Remove distributor primary 
lead and grommet from housing. 
NOTE: No attempt should be 
made to replace the shaft bush- 
ings in the housing as the housing 
and bushings are only serviced 
as an assembly. | 


c. Assembly and Installation 
of Distributor 


NOTE: The first five steps apply 
only if the distributor has been 
completely disassembled. 


1. Install distributor primary 
lead and rubber grommet. Install 
vacuum advance unit with ground 
lead terminal from breaker plate 
under outer mounting screw and 
lock washer. See Figure 10-40. 


2. Install felt washer over upper 
bushing and apply a few drops of 
light oil. Then place breaker 
plate over upper bushing and 
vacuum advance link. Install re- 


tainer on upper bushing. See 
Figure 10-49. 
3. Slide distributor cam _ and 


weight base plate on distributor 
Shaft. 
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Figure 10-49—Installing Breaker 
Plate and Retainer 


4, Install distributor shaft and 
breaker cam assembly in housing. 
Install advance weights and 
springs. 


5. Slide driven gear on _ Shaft. 
Drive roll pin through gear and 
shaft. Be careful not to damage 
gear. 


6. Place condenser and bracket 
over bosses on breaker plate and 
secure with screw. 


7. Place contact point set over 
boss on breaker plate and secure 
with two screws. and lock 
washers. Apply one drop of light 
oil to breaker arm pivot. Then 
install condenser and primary 
leads. 


8. Work a small amount of high 
temperature cam and ball bearing 
lubricant (available through 
U.M.S.) into a clean cloth, then 
hold cloth against distributor cam 
while turning distributor shaft. 
CAUTION: Excessive grease may 
throw off into contact points when 
hot. Petroleum jelly is not suit- 
able for temperature reached by 
the cam. 


9. Make the preliminary contact 
point adjustment (par. 10-34, b). 


10. Install rotor and secure with 
two screws, lock washers, and 
plain washers. 


NOTE: The square and round lugs 


on the bottom of the rotor must 


be positioned in the correspond- 
ing holes in the weight base plate. 
See Figure 10-52. 


11. Ifareliable distributor tester 
is available, check the distributor 
to make certain that the centrif- 
ugal and vacuum advance mecha- 
nisms are Operating according to 
the specifications given in para- 
graph 10-4 (c). NOTE: Mount 
distributor in tester with all end- 
play of the distributor shaft in 
the up position; this is to elimin- 
ate any possible drag between the 
centrifugal advance cam _= and 
weight base plate. 


12. Install new ‘‘O’’ ring seal on 
distributor housing. 


13. Insert distributor in engine 
block so that rotor is pointing to 
mark made on distributor base, 
with vacuum advance unit pointing 
in exact original direction. Con- 
nect vacuum pipe to advance unit. 


14. Install distributor clamp and 
bolt with lock washer, leaving bolt 
just loose enough to permit move- 
ment of the distributor with heavy 
hand pressure. 


15. Connect primary wire to dis- 
tributor side of coil. Instabl dis- 
tributor cap. 


16. If spark wires were removed, 
make certain that they are re- 
placed as shown in Figures 10-46 
or 10-47, Wires must be pushed 
all the way down into the dis- 
tributor cap terminals and onto 
the spark plugs. Nipples must be 
pushed firmly over the terminals 
and boots over the spark plugs. 


17. Start engine and adjust con- 
tact point dwell angel (par. 10-34, 
c). Then adjust ignition timing 
(par. 10-35, b). NOTE: If engine 
was accidentally turned over while 
distributor was out, complete ig- 
nition timing procedure must be 
followed (par. 10-35, a & b). 
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10-40 IGNITION SWITCH 
AND LOCK REPAIRS 


a. Ignition Switch Key 


If ignition key sticks or feels 
rough as it is inserted into the 
lock, examine it for burrs and 
smooth up with a fine cut file. 
Blow finely powered graphite into 
lock cylinder, then work key in 
and out of cylinder a number of 
times to work graphite into tumb- 
lers. Do not use oil in lock cyl- 
inder as this will cause tumblers 
to stick. 


If ignition switch key is lost and 
key code number is not known, the 
code number will be _ found 
Stamped on the glove box lock 
cylinder, which must be removed. 
A new key can be cut by using 
this code number. 


b. Lock Cylinder Replacement 


To remove lock cylinder, insert 
key and turn ignition switch to 
“‘ACC.’’ position. Insert a stiff 
wire (paper clip) in small hole in 
face of cylinder to depress the 
pin which locks the cylinder, turn 
cylinder counterclockwise and 
pull out. To install lock cylinder 


Figure 10-50—lInstalling Rotor 
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insert key, place cylinder in 
switch slightly counterclockwise 
from ‘‘ACC.’’ position, press in- 
ward and turn cylinder clockwise. 
See Figure 10-51. 


c. Ignition Switch Replacement 


1. Disconnect battery ground 
cable to avoid a possible short 
circuit. 


2. Remove lock 


(subpar. b). 


cylinder 


3. Remove right access door re- 
taining screws and remove door 
from instrument panel. 


4. Remove ignition switch nut 
with Wrench J- 8562. 


5. Unplug wiring connector from 
switch. 


6. Install switch by reversing 
above procedure. 


d. Removal of Lock Cylinder 
Which Cannot be Unlocked 
with Key 


When ignition switch fails to un- 
lock with the proper key, and lock 
has previously been operating 
Satisfactorily, the lock cylinder 
can be removed as follows: 


Figure 10-51—Ignition Switch 
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1. Draw a centerline on cylinder 
at 90° to left side of key slot, 
insert key, and make a prick 
punch mark on centerline 3/8" 
from side of key. Carefully drill 
a .0465 hole (No. 56 drill) through 
cylinder flange at this point. 


2. File the end of a stiff wire 
(paper clip) to a taper. Insert 
this end of wire in drilled hole 
to pry the cage bar assembly 
down so that lock cylinder can be 
turned. After turning cylinder 
slightly, remove the wire _ to 
avoid wedging, then remove lock 
cylinder in the regular manner 
(subpar. b, above). 


3. Stake cage bar in place at four 
points. Staking must not distort 
cage. Reinstall lock cylinder and 
check operation with key. If oper- 
ation is satisfactory, plug the 
drilled hole with a small pin No. 
00 x 1/8" (Parker Kalon type 
oT), 
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10-41 HEADLIGHTS AND 
CONTROLS 


a. Description of Lighting 
Switch 


The switch uses a multiple 
push-on type connector. It is a 
‘‘push-pull’’ type which also in- 
corporates a manually operated 
rheostat for controlling the in- 
strument panel lights, and a de- 
tent position which completes the 
dome light circuit. Three ‘‘push- 
pull’’ positions of the switch knob 
provide control of the exterior 
lights as follows: 


1. Off position (knob all the way 
in) cuts off all lights controlled by 
the switch. 


2. Parking position (knob pulled 
out to first notch) turns on the 
parking lights, tail lights, and 
license light and key light. The 
instrument panel lights also will 
be turned on if the rheostat is 
set for these lights. 


3. Driving position (knob pulled 
out to last notch) turns parking 
lights off and turns headlights on, 
while the other lights remain as 
in the parking position. The head- 
lights will be on the upper or 
lower beams depending on the po- 
sition of the separate dimmer 
switch. 


In the parking and driving po- 
sitions, the instrument panel 
lights are controlled by rotating 
the light switch knob. With the 
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knob turned counterclockwise, 
these lights are on maximum 
brightness, As the knob is turned 
clockwise, they gradually dim un- 
til they are off at the full clock- 
wise position of the knob. 


4. Dome light position (knob 
turned fully counterclockwise) 


turns the dome light on. The dome 
light can be turned on regardless 
of the in-or-out position of the 
switch. 


b. Description of Thermo 
Circuit Breaker 


A thermo circuit breaker is in- 
corporated in the lighting switch 
assembly, to protect wiring from 
damage due to short circuits in 
the headlight and front parking 
light circuits only. 


The thermo circuit breaker con- 
Sists of a bi-metal blade and set 
of contact points connected in 
Series with the lighting circuits. 
An abnormal flow of current 
through the circuit breaker, such 
as would be caused by a short 
circuit in a lighting circuit, heats 
the bi-metal blade sufficiently to 
Separate the points and cause 
them to vibrate. The vibrating 
blade alternately opens and closes 
the circuit, thus reducing the flow 
of current and protecting the wir- 
ing against overheating and burn- 
ing. The flickering light produced 
by the vibrating circuit breaker 
serves aS a warning to the op- 
erator of vehicle that a_ short 
circuit exists. 
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c. Test of Lighting Switch 


If the lighting switch is suspected 
of being faulty, the contacts can 
be tested by connecting a low 
reading voltmeter between the 
wire supplying current to the con- 
tact and the wire conducting cur- 
rent away. This must be done 
with the switch in a_ position 
where the contact under test is 
closed. See Figure 10-52. 


1. In order to gain access to the 
headlight switch, remove the 
screws that retain the left access 
door to the instrument panel and 
remove the door, , 


2. To check the switch contact 
for the headlights, pull switch 
knob out to last notch and also 
make sure dimmer switch is in 
upper beam position. Connect 
voltmeter prods between battery 
and headlight terminals of switch 
(between red and light blue wires). 


TO FRONT PARKING LIGHTS—, 
TO HEAD LIGHTS 

FROM “TAIL LIGHTS” 1 ow 
FUSE ye. 

TO TAIL LIGHTS 
TO “PANEL LTS." 
FUSE AND ‘ 
PANEL LIGHTS 


FROM BATTERY 


TO DOME LIGHT 
GROUND CONTACT 


Figure 10-52—Lighting Switch- 
Bottom Side 
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If voltage loss through switch con- 
tacts is over .2 volt, switch must 
be replaced. 


3. To check the contact for the 
tail lights, connect voltmeter be- 
tween tail lights and tail light fuse 
terminals (between two brown 
wires). If voltage loss is over .1 
volt, switch must be replaced. 


4. To check the contact for the 
front parking lights, put switch 
knob in first notch position. Con- 
nect voltmeter between battery 
and parking light terminals (be- 
tween red and purple wires). If 
voltage loss is over .1 volt, 
switch must be replaced. 


d. Replacement of Lighting 
Switch 


1. Disconnect battery to ground 
cable to avoid a possible short 
circuit. 


2. Remove screws that retain left 
access door to instrument panel 
and remove door. 


3. Pull switch knob out to last 
notch, then depress the spring 
loaded latch button on top of 
switch, while pulling knob and 
rod assembly out of switch. 


NOTE: If latch button is depress- 
ed before switch knob is pulled 
out, knob and rod assembly will 
not release. 


4. Remove switch escutcheon 
with Wrench J-21233, Remove 
switch from cluster assembly. 
See Figure 10-78. 

9. Unplug multiple connector 
from lighting switch. 


6. Install switch in reverse order 
of above steps, making sure that 
switch alingment tang engages 
slot in cluster and ground plate 
before tightening escutcheon. 


7. Reconnect battery ground 
cable, 
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e. Test of Light Switch Thermo 
Circuit Breaker 


To test 
breaker, 


the thermo circuit 
remove lighting switch 


from instrument panel to avoid 
possible damage to adjacent 
instruments. 


Since the current required to open 
the circuit breaker contacts de- 
pends somewhat on outside tem- 
perature, the circuit breaker 
should be tested at normal tem- 
perature (70° to 80°F.). 


1, Connect an ammeter and a 
carbon-pile rheostat in series 
with the battery terminal of light- 
ing switch and positive terminal 
of a 12-volt battery, and set 
rheostat to provide maximum re- 
Sistance. Rheostat must have ca- 
pacity for 50 amperes and be 
adjustable down to .3 ohms, 


2. With switch on connect the 
headlight terminal of lighting 
Switch and the negative post of 
battery. 


3. Adjust rheostat to give 26 am- 
peres, The circuit breaker should 
open within 60 seconds. 


4, Adjust rheostat to give 15 am- 
peres on ammeter. The circuit 
breaker should remain closed in- 
definitely at 15 amperes. 


o. If circuit breaker does not 
operate as specified the lighting 
switch assembly must be replaced 
since internal repairs cannot be 
made, 


f. Dual Headlamp Assembly 


A dual headlamp system is stand- 
are equipment on all series and 
consists of two dual headlamp 
assemblies, one mounted on each 
side of the car. 


Each dual headlamp includes two 
5 3/4" T-3 sealed beam units 
mounted in a Single housing en- 
closed by one headlamp door. The 
inboard unit is used for bright 
lights only and has a Single fila- 
ment, The outboard unit is used 
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for both bright and dim lights and 
has two filaments. For identifica- 
tion, the inborad unit is marked 
‘*1’’, the outboard unit is marked 
ee? 


When the dimmer switch is in 
the dim or lower beam position 
only, the outboard unit of each 
dual headlamp is on. Both out- 
board and inboard units of each 
headlamp are on when the dimmer 
Switch is in the bright or high 
beam position. 


The T-3 sealed beam unit has 
three projections equally spaced 
around the perimeter of the lens. 
These projections are ground off 
at the factory to provide a mount- 
ing surface for aiming devices. 
These aiming devices are used 
without having headlights on as 
described below, 


g. Dimmer Switch 


The driver may select the upper 
or lower headlight beam as traf- 
fic and road conditions demand 
by operating the dimmer switch 
mounted on the toe panel in a 
convenient position for the left 
foot. 


The dimmer switch opens and 
closes the circuits to the upper 
and lower lamp filaments in the 
sealed beam units, thereby al- 
ternately raising and lowering the 
headlight beams with each suc- 
cessive operation of the switch. 
Depression of switch button turns 
the rotary contacts one position 
within the switch. The spring- 
loaded button automatically re- 
turns to the reset position when 
released. 


The wiring connection to the dim- 
mer switch is made by a multi- 
ple connector. The dimmer 
switch is mounted on the inner 
side of the toe pan, so the switch, 
connector and wiring are all in- 
side the car. 


h. Headlight Beam Indicator 


Whenever the _ upper headlight 
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beams are lighted, a beam in- 
dicator bulb in the instrument 
cluster also lights, producing a 
small spot of red light in front of 
the driver. See Figure 10-65. 
For safety reasons, never pass 
an approaching car with the beam 
indicator showing red. 


10-42 HEADLAMP 
SEALED BEAM 
UNIT REPLACEMENT 
AND ADJUSTMENT 


a. Replacement of Sealed 
Beam Unit 


1. Remove headlamp door by re- 
moving four retaining screws, 


2. Unhook the spring from re- 
taining ring, then remove sealed 
beam unit and retaining ring, be- 
ing careful not to disturb the two 
beam adjusting screws. 


3. Install new sealed beam unit 
by reversing removal procedure, 
Position lens with the ‘‘1’’ or 
‘*2”? up. The unit has three lugs 
which fit into notches in the head- 
lamp mounting ring. 


CAUTION: Make sure that sealed 


beam unit is marked ‘‘1’’ for an 
inboard unit or ‘‘2’’ for an out- 
board unit, 


4. Before installation of head- 
lamp door, adjust headlamp for 
proper aim as described below. 


b. Headlamp Aiming 


The headlamps must be properly 
aimed in order to obtain maxi- 
mum road illumination and safety 
that has been built into the head- 
lighting equipment. With the 
Guide T-3 type sealed beam units, 
proper aiming is even more im- 
portant because the increased 
range and power of this lamp 
make even slight variations from 
recommended aiming hazardous 
to approaching motorists. The 
headlamps must be checked for 
proper aim whenever a_ sealed 


beam unit is replaced and after 
any adjustment or repairs of the 
front end sheet metal assembly. 


Regardless of method used for 
checking headlamp aim, car must 
be at normal weight, that is, with 
gas, oil, water, and spare tire. 
Tires must be uniformly inflated 
to specified pressure (par. 1-1). 
If car will regularly carry an 
unusual load in rear compartment, 
or a trailer, these loads should be 
On car when headlamps are 
Checked. Some states have special 
requirements for headlamp aiming 
adjustment and these require- 
ments should be known and 
observed. 


Horizontal and vertical aiming of 
each seal beam unit is provided 
by two adjusting screws which 
move the mounting ring in the 
body against the tension of the 
coil spring. There is no adjust- 
ment for focus since the sealed 
beam unit is set for proper focus 
during manufacturing assembly. 


10-43 PARKING, TAIL, 
STOP, LICENSE, 
BACK-UP AND 
TRUNK LIGHTS 


NOTE: See paragraph 10-5 for 


lamp bulb and fuse specifications. 


a. Front Parking and 
Signal Lights 


Each front parking and signal 
lamp contains one 32-4 CP lamp 
bulb which provides a 4 CP park- 
ing light and a separate 32 CP 
direction signal light. The pins 
on lamp bulb and slots in socket 
are offset to prevent improper 
installation of bulb in socket. The 
parking light is controlled by the 
lighting switch and the circuit 
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is protected by the switch thermo 
circuit breaker. The turn signal 
light is separately controlled by 
the signal switch and the circuit 
is protected by 10 ampere ‘‘DIR. 
SIG.’’ fuse on the fuse block under 
the instrument panel. All front 
turn signal bulbS are amber in 
color. 


Rivieras have a separate single 
filament 4CP parking lamp bulb 
in each headlight assembly. 


b. Tail, Stop, and Signal Lights 


Each rear lamp assembly con- 
tains a 32-4 CP bulb which is 
used as a combination tail, stop, 
and direction signal light. The 
tail lights are controlled by the 
lighting switch and the circuit 
is protected by the 10 ampere 
‘‘TAIL’’ fuse on the fuse block. 


The stop lights are controlled by 
a mechanical switch mounted on 
the brake pedal bracket. This 
Spring loaded switch makes con- 
tact whenever the brake pedal is 
applied. When the brake pedal is 
released, it depresses the switch 
to open the contacts and turn the 
brake lights off. 


The direction signal switch is in 
the circuit, so the stop lights may 
be flashing or constant depending 
on the position of the switch. 
The direction signal and stop light 
circuit is protected by the 10 
ampere ‘‘DIR. SIG.’’ fuse mounted 
on the fuse block. 


The combination tail, stop, and 
directional signal lamp sockets 
can’ be snapped out from inside 
the trunk compartment. Since the 
position of the bulb filaments is 
important in the rear lamps, 
these sockets have been provided 
with a tongue and groove index 
to insure correct positioning. 


c. Rear License Lights 


The rear license lamp is mounted 
above the license plate to pro- 
vide adequate lighting of the plate. 
The lamp contains one 4 CP lamp 
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bulb which operates in conjunction 
with the tail lights, and its cir- 
cuit is also protected by the 10 
ampere ‘‘TAIL LTS.’’ fuse on the 
fuse block. 


The lamp bulb may be replaced 
by removing the lamp lens. 


d. Back-up Lamps and Switch 


Back-up lamps are located in the 
rear body panel. See Figure 
10-153. They contain 32 CP bulbs 
behind clear plastic lenses. 


The back-up light switch is com- 
bined with the neutral safety 
switch. It is mounted on the 
steering column jacket under the 
instrument panel. The switch is 
actuated by a lever on the trans- 
mission control shaft which pro- 
jects through a slot in the jacket. 
When the neutral safety portion 
of the switch is correctly timed, 
the back-up portion is properly 
timed automatically. Slotted 
mounting screw holes permit 
Sidewise movement of the switch 
for proper timing. See subpara- 
graph e for the adjusting pro- 
cedure for the neutral safety and 
back-up light switch. The back- 
up light circuit is protected by 
the 10 ampere ‘‘BACK-UP’’ fuse 
on the fuse block. 


e. Neutral Safety Switch 
Adjustment 


Check and adjust neutral safety 
switcn as follows: 


1. Check shift control linkage and 
adjust if necessary, 


2. Place shift control lever in 
Park position. 


3. Insert a 3/32" drill or a piece 
of 3/32" drill rod through gauging 
hole in operating lever and 
through gauging hole in switch 
body. See Figure 10-54. 


4. If gauging drill or drill rod is 
now parallel with centerline of 
steering column jacket, neutral 
safety switch timing is OK If 


MOVE NEUTRAL 
SAFETY SWITCH SC 
DRILL 1S PARALLEL 
IWITH JACKET 


Figure 10-54—Checking Neutral 
Safety Switch Adjustment 


gauging drill will not go through 
holes or is not parallel, loosen 
two switch mounting screws and 
move switch sidewise until gauge 
is parallel. Then _ retighten 
screws. 


5. To recheck adjustment, turn 
on ignition switch, place shift 
control lever in reverse, and 
make sure back-up lights are lit. 
Set parking brake, place _ shift 
lever in Neutral and make sure 
engine will start. Then place shift 
lever in Park and try starting 
engine again. Engine must not 
start in Drive or Reverse. 


10-44 INTERIOR LIGHTS 
AND CIGAR 
LIGHTERS 

NOTE: See paragraph 10-5 for 

lamp bulb and fuse specifications. 


a. Instrument Panel Lights 

The speedometer, heater-defrost- 
er controls, ventilation or air 
conditioner controls, trans- 
mission control dial, ignition 
switch key slot, clock and ash 
tray are illuminated by lamp 
bulbs mounted to provide indirect 
lighting. 


The instrument panel lights are 
controlled by the lighting switch 
as described in paragraph 10-41 
and the circuits are protected by 
the 3 ampere ‘‘PANEL LTS.’’ 
fuse on the fuse block. 


To replace an instrument cluster 
bulb, remove the socket and bulb 


assembly from the instrument 
Cluster by rotating counterclock- 
wise. Replace the bulb and re- 
install the assembly by rotating 
it clockwise. See Figure 10-69 
for the location of instrument 
cluster bulbs. 


b. Instrument Panel 
Compartment Light 


The instrument panel compart- 
ment (glove box) is lighted by a 
lamp bulb mounted in a socket 
in the upper center of the glove 
box. The switch is mounted sep- 
arately in the door opening. This 
spring-loaded switch makes con- 
tact when the compartment door 
is opened. As the door is closed 
it depresses the switch button to 
break contact and turn the light 
off. This circuit is protected 
along with the courtesy lights cir- 
cuit by the 5 ampere ‘‘CRTSY.”’’ 
fuse on the fuse block. 


¢c. Parking Brake Warning 
Light 


The parking brake warning light 
will show a red warning 
‘‘BRAKE”’ signal light in the in- 
strument cluster whenever the ig- 
nition switch is turned on while 
the parking brake is applied. The 
signal lamp is controlled by a 
switch mounted in position to be 
operated by the parking brake 
lever. The circuit is protected by 
the 6 ampere ‘“‘BK. & BZ.’’ fuse 
on the fuse block under cowl. 


When brake lever is in fully re- 
leased position, the signal switch 
plunger must be depressed 3/16" 
to open the circuit. Adjustment 
is made by loosening the mounting 
screw and shifting the switch as 
permitted by the slotted screw 
hole. To replace bulb it is nec- 
essary to reach under instrument 
panel and pull light socket as- 
sembly from cluster. 


d. Direction Signal 
Indicator Lights 


The direction signal indicator 
consists of a 2 CP bulb mounted 
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at each end of the instrument 
cluster. To get a bulb out of the 
instrument cluster, the instru- 
ment panel control plate nearest 
the bulb must be removed. See 
Figure 10-69 for the location of 
indicator bulb socket. 


e. Automatic Transmission 
Control Dial Light 


The control dial in the instrument 
panel is illuminated by a 2 CP 
lamp bulb mounted in the cluster 
to provide indirect lighting. The 
light intensity is controlled by the 
lighting switch in the same man- 
ner as all instrument panel lights. 


To replace the lamp bulb, remove 
the socket and bulb assembly, 
replace the bulb and reinstall the 
assembly. 


f. Cigar Lighter 


The cigar lighter is heated by 
pressing the knob in until it 
latches; the knob will automat- 
ically unlatch and return to ‘“‘off’’ 
position when heated to proper 
temperature. 


The lighter is equipped with an 
ash guard, to prevent ashes and 
loose tobacco from falling on the 
user’s clothing and to permit the 
lighter to be passed around with- 
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out danger of burning the fingers. 


The Casco lighter has a replace- 
able thermal fuse screwed into 
the lighter base to protect the 
lighter element against over 
heating. 


g- Courtesy Lights 


The courtesy light has a 6 CP 
bulb located above the glove box 
door. See Figure 10-81. The 
courtesy light circuit is protected 
by the 5 ampere ‘‘CRTSY-GLV.”’ 
fuse on the fuse block. 


To replace the bulb, remove the 
two screws holding the courtesy 
lamp in position, drop the lamp 
and replace the bulb. 
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10-45 HORNS AND 
CONTROL CIRCUIT 


a. Horns and Relay 


Two Delco-Remy electrically op- 
erated vibrator type horns are 
mounted in the engine compart- 
ment. Both horns are operated 
simultaneously by a horn relay 
which is controlled by the horn 
push button on the steering wheel. 
One horn is high pitched and the 
other is low pitched, so that to- 
gether they produce a pleasant 
blended tone. 


The horn relay is an electrical 
switch which closes the circuit 
between the battery and the horns 
when the push button is pressed 
and opens the circuit when the 
button is released. The relay 
permits control of the horns with 
a small amount of current passing 
through the horn button contacts. 
The high current required by the 
horns would cause arcing and 
burning of these contacts. 


When the horn button contacts are 
Closed, a small amount of current 
flows through the relay winding 
to ground at the horn push button 
contact. This magnetizes the re- 
lay core which attracts the flat 
steel relay armature. The arm- 
ature has a contact point which 
makes contact with a stationary 
point to close the horn circuit. 
When horn push button is re- 
leased, current stops flowing 
through relay winding so that the 
core loses its magnetism; the 
armature spring then causes con- 
tact points to be separated. 


SECTION 10-G 
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b. Horn Relay Ground 
Circuit 


The steering wheel has an ac- 
tuator bar mounted across the 
steering wheel. Fastened to the 
base of the actuator bar, but in- 
sulated from it, is a contact plate 
which is ‘‘hot’’ at all times. See 
Figure 10-55. When the actuator 
bar is rocked, the contact plate 
contacts a ground plate on the 
steel hub of the steering wheel 
to ground the horn relay winding, 
Close the relay contacts, and blow 
the horn. When the actuator bar 
is released, two springs move the 
actuator bar and contact plate 
assembly clear of the ground 
plate. 


Current is supplied to the contact 
plate by a spring-loaded brush 
which rides on the contact ring 
located at the upper end of the 
steering column. A wire attached 
to the contact ring runs downin- 
side the steering column jacket 
and out under the instrument pan- 
el. The wire from the horn relay 
connects at this point. 


10-46 TROUBLE DIAG- 
NOSIS AND 
ADJUSTMENT 
OF HORNS 


If a horn button contact is con- 
stantly grounded, the horns will 
not stop blowing or if a contact 
cannot be grounded, the horns 
will not blow. 


There are two basic troubles, 
which may be caused by a de- 


fective horn relay. If neither horn 
will blow at all, this trouble may 
be caused by the relay points 
not making contact. Or if horns 
will not stop blowing, this trouble 
may be caused by relay points 
sticking. 


a. Horns Will Not Blow 


When horns fail to blow, first 
check wiring circuit and relay 
because even a faulty horn will 
generally make some sort of 
noise if current is getting to it. 
If horns are at fault, or tone is 
poor, adjust each horn for spec- 
ified current draw as instructed 
in subparagraph e. 


1. Break circuit at connector for 
horn wire that enters steering 
mast jacket (tan wire) and ground 
wire from horn relay. If horn 
now blows, horn relay ground cir- 
cuit in mast jacket or steering 
wheel has an open. Reconnect 
wire on connector and check horn 
wire and horn contacts. Circuit 
from connector at mast jacket 
to contact on steering wheel must 
be complete. To remove horn 
contact, remove two retaining 
screws from actuator bar cap. 
Remove four clutch-head retain- 
ing screws from actuator bar. 
Remove four plastic retaining 
rivets from actuator plate. See 
Figure 10-55. 


2. To remove horn connector 
brush, remove actuator bar cap. 
Remove actuator bar. Lift ground 
plate and horn connector brush 
from steering wheel. If steering 
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wheel must be removed, see Fig- 
ure 10-56. 


3. If horns still do not blow when 
wire at mast jacket is grounded, 
unplug double connector from 
horn relay part of junction block 
assembly. Then plug a known 
good relay and junction block as- 
sembly onto the connector and 
press battery terminal of new 
assembly against old junction 
block battery terminal stud fora 
Source of current. Ground base 
of new relay. Have helper try 
blowing horns. If horns blow, 
original relay is defective and 
must be replaced. 


4. If horns still will not blow 
with substitute horn relay trouble 
is elsewhere. Check wiring con- 
nections and wiring throughout 
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Figure 10-55—Horn Contacts 


horn circuit. See Figure 10-166 
for wiring diagram. 


b. Horns Will Not Stop 
Blowing 


1, Pull horn wire from connector 
on wire that enters mast jacket 
(tan wire). If horns stop blowing, 
relay is OK, but horn control 
circuit in jacket is grounded, If 
horns do not stop blowing horn 
relay control circuit is grounded, 
Check horn wire and contacts in 
mast jacket and steering wheel 
if horns stopped blowing. 


2. If horns still do not stop blow- 
ing, unplug double connector from 
horn relay. Then plug a known 
good relay onto the connector and 
make contact with junction block 
stud. 
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3. If horns now stop blowing, 
original relay contacts are stick- 
ing and relay and junction block 
assembly must be replaced. How- 
ever, if horns still do not stop 
blowing, control circuit is 
grounded between relay and con- 
nector on wire that enters jacket. 


c. Horn Tone is Poor 


If either horn blows only part of 
the time or tone is poor, adjust 
current draw at horn, subpara- 
graph e, 


d. Voltage Test at Horn 


An improperly operating horn and 
its wiring circuit can be tested by 
connecting a voltmeter between 
the horn terminal and ground and 
noting the voltage while the horn 
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button is pressed. The voltage at 
the horn gives an indication of 
the cause of trouble as follows: 


1. No voltage indicates trouble 
in horn button, relay, wiring, or 
ground, 


2. Less than 7 volts indicates 
trouble in wiring or excessive 
current draw due to short circuit 
in horn. 


3. Voltage between 7 and 11 in- 
dicates that wiring is okay. Look 
for sticking or improper adjust- 
ment of horn. 


4, Voltage above 11 indicates im- 
proper adjustment or open circuit 
in horn due to broken coil lead. 


e. Adiustment of Horns 
1. Remove horn from car, 


2. Connect an ammeter in series 
with horn and a fully charged 
12 volt battery to measure cur- 
rent draw while horn is blowing. 
Current draw for each horn 
either high or low note) should be 
between 4.5 and 5.5 amperes at 
12.0 volts. 


3. Adjust to specified current 
draw if necessary, by turning ad- 
justing screw clockwise to de- 
crease or counterclockwise to 
increase current draw. Turn only 
1/4 of a turn at a time. If adjust- 
ment loosens screw excessively, 
it may be staked with a prick 
punch. See Figure 10-57. 


Increasing the current draw in- 
creases the horn volume, Too 
much current will cause a high 
cut-in voltage which will cause 
a sputtering sound and may cause 
horn to stick in cold weather. 


4. After each horn has been ad- 
justed individually, sound both 
horns together to check for 
proper blend of tone. If adjustment 
does not provide a satisfactory 
tone, horn contacts are pitted, 
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SCREWS 


Figure 10-57—Matched Horn Set 


making horn replacement 
necessary. 


9. With horns reinstalled on car, 
connect a volt-meter between 
each horn terminal and ground to 
check voltage while both horns 
are blowing. This should be be- 
tween 7 and 11 volts. 


10-47 DIRECTION 
SIGNAL LAMPS 
AND SWITCH 


a. Direction Signal Lamps 
and Indicators 


The front direction signal light 
is produced by the 32 CP fila- 
ment in the dual purpose bulb 


mounted in the front parking 
lamp. The rear direction signal 


light is produced by the 32 CP 
filament in the bulb of the rear 
lamp assembly. This filament 
also serves as a stoplight. 


When the ignition switch is turned 
on and the direction signal switch 
is manually operated to indicate 
a turn, the front and rear signal 
lights flash on and off on the side 
of car for which a turn is in- 
dicated, The flashing of signal 
lights is caused by a flasher 
which is connected into the 
proper signal circuit by contacts 
made in the direction switch when 
switch is set for a turn. 


When the direction signal lights 
are flashing, a signal indicator 
bulb on instrument panel also 
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flashes, producing a green light 
to indicate the direction for which 
the signal has been set. 


b. Direction Signal Switch 
Operation 


The direction signal switch is 
mounted on the _ steering mast 
jacket under the instrument panel, 
Its actuating mechanism is en- 
closed in a housing on the jacket 
just below the steering wheel. 
Movement of the actuating mecha- 
nism is transmitted to the signal 
switch through an actuating rod 
which runs down the inside of the 
jacket. 


The upper end of the actuating rod 
is crank shaped and fits ina slot 
in the lever plate. See Figure 
10.58. The lower end of rod is 
attached to the signal switch by 
a spring pin which is installed 
around switch operating pin and 
through hole in rod, An anti rattle 
spring located on rod between 
spring pin and the positioning tab 
which is part of mast jacket, 
hold the rod in place. See Figure 
10-59. 


The turn signal control lever is 
threaded into the lever plate, 
When the lever is moved up or 
down, it causes the lever plate 
to rotate around a pivot screw and 
in turn the actuating rod is ro- 
tated. A detent spring mounted in 
the housing bears against a nylon 
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Figure 10-58—Top View of Direction 
Signal Switch Actuator 
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Figure 10-59—Direction Signal Switch 
Installation-Bottom View 


roller mounted on the lever plate 
to hold the plate in whatever po- 
sition it is set. Bosses in the 
housing provide stops for the 
plate when set for either turn, 


The movement of the rod and 
switch actuator are not adjust- 
able, therefore, any adjustment 
must be made by moving the 
switch on the _ steering mast 
jacket. See subparagraph d for 
the adjustment procedure. 


The trip or cancellation mecha- 
nism for returning the switch to 
the ‘‘off’’? position after a turn is 
completed consists of a trigger 
Spring on the lever plate and a 
switch cancelling pin on _ the 
steering wheel hub. The pin ex- 
tends down through the lever 
plate, but when the switch is in 
the ‘‘off’’ position the lever plate 
is centered so that the pin cannot 
contact the trigger spring as the 
steering wheel is turned. 


When the control lever is moved 
clockwise to set the switch fora 
right turn the lever plate is 
moved down bringing the upper 
loop of the trigger spring into the 
path of the cancelling pin. As the 
steering wheel is turned right and 
the cancelling pin contacts the 
trigger spring the spring yields 
to permit the pin to pass without 
interference, As the wheel is 
turned left at completion of the 
right turn, the cancelling pin 
pushes the loop of trigger spring 
against a stop on the lever plate, 


and this forces the lever plate and 
Switch back to the ‘‘off’’ position. 


A similar action but in the op- 
posite direction takes place when 
the switch is set for a left turn. 
If the switch is erroneously set 
to indicate a turn in one direction 
and the turn is made in the op- 
posite direction, the cancelling 
pin will contact the trigger spring 
and return the switch to the ‘‘off’’ 
position as the wrong turn is 
started. 


c. Trouble-Shooting Direction 
Signal System 


When a front of rear signal bulb 
is burned-out, the indicator light 
for that direction will stay on. 
This immediately notifies driver 
when any signal light quits op- 
erating. 


1, No Signal Anywhere, If there 


is no Signal at any front, rear, or 
indicator light, first check fuse 
on fuse block marked ‘‘DIR., SIG.”’ 
Since this fuse also protects the 
stop light system, functioning stop 
lights indicate that fuse is OK. 


If fuse checks OK, next eliminate 
flasher unit by substituting a 
known good flasher. If new flasher 
does not cure trouble, check 
signal system wiring connections 
at fuse block and at signal switch. 


Also check to see if the spring 
pin that retains actuating rod to 
switch pin is properly installed or 
broken. See Figure 10-59. 


2. Signals One Direction Only. If 
signal works properly on one 
side, but there is no signal at 
front, rear, or indicator light on 
other side, adjust direction signal 
Switch. See subparagraph d below. 
If trouble cannot be corrected by 
adjustment, replace switch. 


3. Signal Stays On One Direction. 
If the indicator light stays on in 
one direction (does not flash), 
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check for a burned-out light bulb 
or an open circuit in wire to bulb 
not lighting. 


NOTE: If brake _ stop lights 
function properly rear signal light 
bulbs are OK, 


4, Fails to Cancel After Com- 
pletion of Turn, If signal lights do 
not turn off after completion of 
turn, check for worn or broken 
switch actuator parts or for 
broken cancelling pin on steering 
wheel hub. 


NOTE: It is necessary to remov- 
ing steering wheel to service 
Switch actuator parts. 


d. Direction Signal Switch 
Adjustment 


Whenever a _ directional signal 
switch is installed, it must be 
properly adjusted. Incorrect ad- 
justment of the switch is indicated 
if the direction signal system op- 
erates in one direction only. 


The directional signal switch is 
mounted on the mast jacket under 
the instrument panel. It is actu- 
ated by a rod from the actuator 
assembly on the upper end of the 
mast jacket. The movement of the 
rod is not adjustable, therefore 
any adjustment necessary must be 
made by moving the switch on the 
jacket, 


Adjust direction signal switch as 
follows: 


1, Place direction signal control 
lever in center position, (Switch 
actuator has center detent.) 


2. Loosen two switch mounting 
screws and move switch sideways 
on mast jacket until operating pin 
projecting from switch is 
centered. See Figure 10-59. 
Tighten switch mounting screws. 


3. To recheck adjustment, turn 
on ignition switch, place turn 
signal control lever in each po- 
sition, and check all signal lights. 
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10-58 DIRECTION SIGNAL 


e. Direction Signal Lamp 
Circuits 


Since the direction signal lights 
are independent of the headlamp 
lighting switch and thermo circuit 
breaker, the wiring circuits are 
protected by a ‘‘DIR. SIG.’’ fuse 
on the fuse block under the cowl. 
The flasher is also mounted on 
the fuse block, which serves as 
a terminal block between the 
signal switch and the chassis 
wiring. 


Figure 10-60 shows the direc- 
tional signal circuits when signal 
switch is set for No Turn, Right 
Turn, and Left Turn. Direction 
signal switch wiring is also 
shown in the wiring circuit 
diagram, Figure 10-145. 


f. Removal of Direction 
Signal Actuator 

1. Remove steering wheel. 

(Par, 8-5). 


2. Unplug horn wire from con- 
nector located near where wire 
enters hole in mast jacket. At- 
tach a long length of wire to horn 
wire terminal. Then remove 


spring, spring seat and horn con- 
tact and bearing assembly from 
actuator. See Figure 10-67. Dis- 
connect length of wire from horn 
wire terminal, This wire will be 
used to feed horn contact wire 
back through mast jacket. 


CABLE ASSEM. 
SCREW (3) 


SCREW (2) 


Figure 10-61—Direction Switch Actuator 


3. Remove direction signal oper- 
ating lever. 


4. Remove direction switch. Re- 
move spring pin and spring from 
lower end of actuator rod and pull 
rod out of actuator. See Figures 
10-58 and 10-59, 


2. Remove the three Phillip head 
screws that retain actuator to 
plate and lift actuator off of mast 


jacket. Remove _ cover from 
actuator. 
6. To install actuator, reverse 


ELECTRICAL SYSTEMS 


removal procedure paying at- 
tention to the following: 


(a) If spring pin was bent during 
removal it may be difficult to 
properly install in actuator rod. 


(b) Adjust direction signal switch, 


(c) Apply Lubriplate to horn con- 
tact before installing steering 
wheel. 


(d) Check operation of horn and 
direction signal system after in- 
stallation is completed. 


g- Cornering Lights 


Cornering lights (optional equip- 
ment) provide extra light in the 
direction the car is turning. They 
operate from a special combined 
turn signal and cornering lamp 
switch. When either the parking 
lights or the headlights are on, 
moving the turn signal lever to 
indicate a turn causes a cornering 
light to come on in the direction 
of the turn. This light does not 
blink, but remains on steadily 
until the turn is completed, Each 
cornering lamp contains a 50 CP 
bulb. The cornering light circuit 
is protected along with the tail 
light circuit by the 10 ampere 
“TAIL LTS.’’ fuse on the fuse 
block. See Figure 10-63. 
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9-LEFT CORNERING LAMP 


RIGHT CORNERING LAMP 


GRAY 


17 
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UNLESS OTHERWISE SPECIFIED 
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lIORED 


TO BATTERY 


Figure 10-62—Cornering Lamp Wiring Diagram 
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BLACK 
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BLACK 


MAIN LIGHT SWITCH 


TO PARKING LAMP FEED 
BROWN——~TO TAIL LAMPS 


BROWN 


LEFT CORNERING LAMP 


UNLESS OTHERWISE SPECIFIED 
ALL WIRES ARE 18 GAUGE 


lIORED 


TO BATTERY 


Figure 10-63—Cornering Lamp Wiring Diagram-Riviera 
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Figure 10-64—Cornering Lamp Wiring Installation-Riviera 
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10-48 Instrument Cluster Assembly, 
Pressure 


Generator, Oil 
and Temperature 
Indicators 


10-48 INSTRUMENT 
CLUSTER ASSEMBLY, 
GENERATOR, 

OIL PRESSURE, AND 
TEMPERATURE, 
INDICATORS 


CAUTION: Disconnect battery 
ground strap before removing any 
instrument panel unit or wiring. 


a. Description of Instrument 
Cluster Assembly 


The instrument cluster assembly 
shown in Figure 10-65 or 67 con- 
tains the speedometer, fuel gauge, 
indicator lights and clock. For 
the instrument cluster location in 
the instrument panel, see Figure 
10-66 or 68. 


A printed circuit is used to com- 
plete the circuits for all the lights 
and instruments in the cluster 
assembly. See Figure 10-69. A 
disconnect plug which is part of 
the instrument panel wiring har- 
ness attaches to the printed cir- 
cuit connector pins. A key way is 
located in the printed circuit to 
insure correct assembly of the 
disconnect plug on the connector 
pins. If the printed circuit should 
become defective, it should be 
replaced as it is not practical to 
repair it. 


b. Removal and Installation of 
Instrument Cluster Assembly 


The complete instrument cluster 
seldom needs to be removed un- 
less the printed circuit is defec- 
tive. The speedometer, clock or 
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Figure 10-65—Instrument Cluster 


gas gauge can each be removed 
without disturbing the instrument 
Cluster housing. However, when 
the cluster assembly must be re- 
moved, proceed as follows: 


1. Remove control panel and trim 
plate from center of instrument 
panel (since these overlap the 
right edge of the cluster housing). 


2. Remove right and left lower 
access doors. 


3. Disconnect wiring from light 
switch, wiper switch, ignition 
switch, ignition switch light, 
clock, clock light, multiple cluster 


connector and parking brake 
warning light. See Figures 141 
thru 143. 


4. Disconnect speedometer cable, 
left and right vent control cables, 
buzzer wire or cruise control 
wiring (if so equipped). Discon- 
nect speedometer reset knob. 


5. Remove upper left moulding 
by unsnapping from cluster. Re- 
move exposed screws. See Figure 
10-79. 


6. Remove nuts from studs along 
lower edge of cluster. (Remove 
screws from Riviera cluster 
lower edge. See Figure 10-91). 


7. Remove two nuts from steer- 
ing column support and lower 
complete steering column. 


8. Remove instrument cluster 
assembly. 
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Figure 10-66—Instrument Panel 
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Figure 10-67—Instrument Cluster-Riviera 


9. Install by reversing above 
steps. 


c. Generator Charge Indicator 


The red ‘‘GEN’’ warning light 
should light when the ignition is 
turned ‘‘ON’’ and before the en- 
gine is started; if not lighted, 
either the bulb is burned out or 
the indicator light wiring has an 
open circuit. After the engine is 
started, the ‘‘GEN’’ light should 
be out at all times; if the light 


comes on, the generator belt may 
be loose or missing, the generator 
or regulator may be defective, or 
the charging circuit may be de- 
fective. See paragraph 10-18 for 
trouble-shooting procedures. 


To trace the generator indicator 
light circuit, see Figure 10-70 
or 71. With the ignition switch 
turned on (engine not running), 
current flow is through the igni- 
tion switch, out the ‘‘IGN’’ termi- 


ACCESS. 
SWITCHES 


RADIO 


A. C. 
OUTLET 


COURTESY 
LIGHT 


GLOVE 


BOX : 


A. C. 
OUTLET 


nal, through the generator light 
in the instrument cluster, to the 
‘4’? terminal of the regulator, 
through the lower contacts of the 
voltage regulator (held closed by 
the spring), out the “‘F” termi- 
nal of the generator, through the 
brush and slip ring, through the 
field, through another brush and 
Slip ring to ground. 


Before the engine is started, the 
generator light should glow at 
about 1/2 brightness. This is 
because the voltage in the circuit 
before the light is about 12 volts, 
but the voltage at the ‘‘4’’ ter- 
minal after the light is about 5 
volts. This makes the effective 
voltage across the generator light 
approximately 7 volts for about 
1/2 brightness, 


After the engine is started, the 
voltage put-out by the generator 
immediately closes the field re- 
lay. This causes battery voltage 
from the ‘‘3’’ terminal to be pre- 
sent at the ‘‘4’’ terminal. See 
Figure 10-70 or 71. Since battery 
voltage is present on both sides of 
the generator light, the light goes 
out. If the generator light comes 
with the engine running, the 
charging circuit should be tested 
at the first opportunity to deter- 
mine the cause of the trouble. 
See paragraph 10-21. 
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Figure 10-68—Instrument Panel-Riviera 


d. Oil Pressure Indicator 

The engine oil pressure indicator 
light is controlled by a pressure 
operated switch located in the 
main oil gallery at the right rear 
of the engine. See Figure 10-148 
or 150. 


This light should come on when 
the ignition is turned ‘‘on’’ and 
the engine is not running. If not 
lit, either the bulb is burned out, 
the wiring has an open or the oil 
switch is defective. 
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If the engine oil pressure drops 
below a safe level during opera- 
tion, the circuit is completed 
through the pressure switch to 
ground, and the ‘‘Oil’’ indicator 
light in the cluster will be turned 
on. 


If the ‘‘Oil’’ indicator stays on or 
comes on when the engine is run- 
ning at speeds above idle, the 
following may be the cause, rather 
than low oil pressure: 
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Figure 10-69—Instrument Cluster-Back Side 
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1. Wiring circuit between oil 
pressure _ switch and light 
grounded. Remove connector from 
pressure switch, if light stays on 
trouble is in wiring. 


2. Switch defective. 
switch. 


Replace 


e. Temperature Indicator 


A temperature switch located in 
right cylinder head controls the 
Operation of a ‘‘Cold’’ tempera- 
ture indicator with a green lens 
and a ‘‘Hot’’ temperature indica- 
tor with a red lens. See Figure 
10-148 or 150. 


When the cooling system water 
temperature is below approxi- 
mately 110 degrees F., the tem- 
perature switch grounds the 
‘‘Cold’’ indicator circuit and the 
‘‘Cold’’ on the instrument cluster 
is lit. When the ‘‘Cold’’ light 
goes out, the water temperature 
is high enough so that the heater 
can be turned on and be effective. 
The car should never be subjected 
to full throttle accelerations or 
high speeds until after the ‘‘Cold”’ 
light has gone out. 
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Figure 10-70—Indicator Warning Light Circuits - Series 4400 
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Figure 10-71—Indicator Warning Light Circuits - Series 46-47-4800 


ELECTRICAL SYSTEMS TROUBLE DIAGNOSIS 10-67 


COMPLAINT POSSIBLE CAUSE 


1. GENERATOR INDICATOR (See Par. 10-18) 


Light on, ignition ‘‘Off’’. Positive diode shorted. Locate and replace. 
Light not lit, ignition ‘‘On’’ and engine not Bulb burned out. Replace. 
running. 


Open in light circuit. Locate and correct. 


Positive diode shorted. Locate and replace. 


Light on, engine running above idle speed. No generator output. Check output, paragraph 
10-21. 


Loose or broken generator belt. 


Resistance or open in field circuit. 


Defective field-light relay. 


OIL PRESSURE INDICATOR 


Light not lit, ignition ‘‘On’’ and engine not Bulb burned out. Replace. 
running. 


Open in light circuit. Locate and correct. 
Oil pressure switch defective. Replace. 
Light on, engine running above idle speed. Wiring between light and switch grounded. 
Locate and correct. 


Oil pressure switch defective. Replace. 


Oil pressure below 2 lbs. Locate cause and 
correct, 


3. TEMPERATURE INDICATORS 


(a) Hot Indicator 
Light not lit when cranking engine. Bulb burned out. Replace. 
Open in light circuit. Locate and correct. 


Ignition switch defective. Replace. 


Light on, engine running. Wiring between light and switch grounded. 
Locate and correct. 


Temperature switch defective. Replace. 


Cooling system water temperature above 248°F. 
Find cause and correct. 


(b) Cold Indicator Ignition switch defective. Replace. 
Light not lit, ignition ‘‘On’’ and engine Bulb burned out. Replace. 
cold. 


Open in light circuit. Locate and correct. 


Water temperature switch defective. Replace. 


Light on, after normal engine warm-up Wiring between light and switch grounded. 
period. Locate and correct. 


Water temperature switch defective. Replace. 


Thermostat in cooling system defective. 
Replace. 
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If the engine cooling system is not 
functioning properly and the water 
temperature should reach approx- 
imately 248 degrees F., the ‘‘Hot’’ 
indicator will be turned on by the 
temperature switch. As a test 
circuit to check whether the 
‘‘Hot’’ indicator bulb is function- 
ing properly, a wire which is 
connected to the ‘‘GND” terminal 
of the ignition switch is tapped 
70 or 71. When the ignition is in 
the ‘‘Start’’ position (engine 
cranking), the ‘‘GND’’ termi- 
nal is grounded inside the 
switch and the ‘‘Hot’’ indicator 
bulb will be lit. When the 
engine is started and the igni- 
tion switch is in the ‘‘On” 
position, the test circuit is 
opened and the bulb is then 
controlled by the temperature 
switch. 


f. Trouble Diagnosis— Generator 
Indicator, Oil Indicator, Pres= 
sure Temperature Indicator 


Use Figure 10-70 or 71 to trace 
wiring circuits for indicator 
lights and Figure 10-69 for loca- 
tion of indicator light bulb socket. 
To determine if there is a ground 
in the indicator light circuit, re- 
move connector from control 
switch, if light stays on, trouble 
is in Circuit. 


10-49 ELECTRIC CLOCK 


The electric clock is mounted in 
the center of the instrument clus- 
ter. The clock wiring circuit is 


Figure 10-72—Electric Clock 


protected by the ‘‘CLOCK’’ fuse 
on the fuse block. The clock light 
is controlled by the rheostat in 
the lighting switch and is pro- 
tected by the ‘‘INST. LTS.’’ fuse 
on the fuse block. If burned out, 
this bulb is accessible by re- 
moving one of the lower access 
doors. 


a. Clock Time Reset and 
Automatic Regulation 


The electric clock has a sweep- 
second hand and an automatic 
regulator. A reset knob extends 
through the glass at the bottom 
of the clock dial. To reset the 
time, pull the knob out and turn 
in either direction as required. 
See Figure 10-75. 


There is no regulator knob be- 
cause regulation is accomplished 
automatically by the action of re- 
setting the time. If a clock is 
running fast, the action of turning 
the hands back to correct the 
time will automatically cause the 
clock to run slightly slower; if a 
clock is running slow, the action 
of turning the hands forward to 
correct the time will automati- 
cally cause the clock to run 
slightly faster (10 to 15 seconds 
per day). 


A lock-out feature prevents the 
regulator mechanism from being 
moved more than once during a 
rewind period (approximately 3 
minutes), regardless of the num- 
ber of times the clock reset is 
operated. After clock rewinds, if 
it is again reset, automatic regu- 
lation will take place. 


b. Clock Service 


The clock manufacturers have es- 
tablished Authorized Service 
Stations in many cities throughout 
the United States and Canada, 
These service stations are pre- 
pared to carry out terms of the 
manufacturer’s warranty and also 
to perform any repairs made nec- 
essary through use of clock. 


When a clock requires warranty 
service or repairs other than 
regulation, it should be removed 
by the Buick dealer and sent to 
the nearest authorized service 
station. The manufacturer’s war- 
ranty is void if repairs have been 
attempted outside of an authorized 
service station. 


10-50 GASOLINE GAUGE 
SY STEM—DESCRIP- 
TION AND 
OPERATION 


The gasoline gauge system con- 
sists of a dash unit (located in 
the instrument cluster), a tank 
unit (located in the gasoline tank), 
a wire between these two units, 
and a wire to supply battery volt- 
age to the dash unit. See Figure 
10-73. The single tank unit 
terminal is connected to one dash 
unit terminal with a tan wire. 
The other dash unit terminal is 
connected to the ignition switch 
with a pink wire so that voltage 
to energize the system is supplied 
only when the ignition switch is 
turned on. The dash unit has a 
balanced-type pointer; when the 
ignition is turned off, the pointer 
may come to rest any place on 
the dial. 


The dash unit pointer is moved 
by changing the balance between 
the magnetic pull of two coils in 
the unit. This balance is con- 
trolled by action of the tank unit 
which contains a variable rheo- 
stat, the value of which varies 
with movement of a float and arm. 
The tank unit is mounted in the 
tank so that the float rises and 
falls on the surface of the gaso- 
line. The float is adjusted to 
provide approximately 1 gallon 
reserve when the dash unit point- 
er is at the dot next to the ‘‘E”’ 
position. 


When the ignition switch is ‘‘On”’ 
and the tank unit arm is in the 
full position (maximum resistance 
for the tan wire to ground), the 
current flow to ground is through 
the resistor, battery coil and the 
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ground coil. Due to the fact that 
the ground coil has more windings 
than the battery coil it builds up a 
stronger magnetic field and the 
dash unit pointer is pulled to the 
“F?? position. See Figure 10-73. 
When the tank unit arm is in the 
empty position (no resistance for 
tan wire to ground), the current 
flow is through the resistor, the 
battery coil and the tan wire to 
ground at the tank unit. The dash 
unit pointer is thus pulled to the 
‘‘E?? position. 


10-51 GASOLINE GAUGE— 
TROUBLE 
DIAGNOSIS 


If the gasoline gauge does not 
Operate properly, the dash unit, 
tank unit wiring and the tank unit 
Should be separately tested to 
determine which is at fault. The 
units and wiring may be tested 
by using a Known good tank unit 
with a 12 foot piece of red insu- 
lated (#16) wire attached to bind- 
ing post of unit and a similar 5 
foot piece of black wire attached 
to flange of unit. Attach a spring 
clip to end of black wire and a 
terminal to end of red wire. 


1. Test of Wiring Between Dash 
Unit and Tank Unit. 


RESISTOR 
DASH UNIT 


E F 
© © 


We 


BATTERY 
COIL 


TO IGNITION 
SWITCH 


(a) Disconnect the tank unit tan 
wire at frame side rail. This 
connector is located at top of 
right frame rail just forward of 
gas tank on all models except 
estate wagons. On estate wagons 
the connector is located at the 
left front corner of gas tank. 


Plug the red test wire terminal 
into the connector and attach the 
black test wire to any convenient 
ground on the car, 


(b) Turn ignition switch on and 
move arm of test unit up and 
down against the stops while ob- 
serving dash unit. If dash unit 
and wiring are okay, dash unit 
pointer will move freely from 
‘‘Empty”’ to ‘‘Full’’ with move- 
ment of tester arm, indicating 
that trouble is in tank unit or the 
short wire leading to it. 


(c) If, on the test of dash unit and 
tank unit wiring, dash unit reads 
‘‘Empty’’ or noticeably low at all 
times, look for a ground in the 
wiring circuit between dash unit 
and connector at frame rail. Also 
an improper grounded dash unit 
will cause unit to read low. If 
dash unit reads above ‘‘Full’’ or 
noticeably high at all times during 
test, look for points of high re- 
sistance or open circuit in wiring. 


BODY CONNECTOR 
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(d) To eliminate the tank unit 
brown wire which runs through 
body to connector at frame rail, 
remove the left kick pad and un- 
plug wiring harness connector, 
Contact brown wire in connector 
with red wire of test unit, ground 
test unit and turn ignition switch 
on. If the dash unit functions 
properly with movement of test 
unit arm, trouble was caused by 
the brown wire, 


2. Test of Dash Unit 


(a) Disconnect wiring connector 
under left kick pad. Attach test 
unit red wire to connector tan 
wire leading to dash unit; attach 
test unit black wire to ground. 


(b) Make sure multiple connector 
at instrument cluster is plugged 
in securely. 


(c) Turn ignition on. Move arm 
of test unit up and down against 
stops. If dash unit pointer moves 
freely from ‘‘E’”’ to ‘‘F’’ with 
movement of tester arm, dash 
unit is okay. If pointer does not 
move or only moves part way, 
printed circuit may be defective, 
dash unit may not be grounded 
properly, or dash unit may be 
faulty. 


(d) Before removing complete 


TANK UNIT 


FULL 
POSITION 


EMPTY 
POSITION 


CONNECTOR 


Figure 10-73—Gasoline Gauge Circuit 


10-70 SPEEDOMETER 


instrument cluster to check print- 
ed circuit, try replacing dash unit 
with a known good unit as follows: 


(1) Remove Allen set screw from 
bezel and remove bezel. 


(2) Remove dial face. 


(3) Remove three screws from 
dash unit and remove unit. 


(e) If pointer of new dash unit 
will not move properly with 
movement of tester arm, printed 
circuit is probably defective. Re- 
move instrument cluster assem- 
bly as described in paragraph 
10-48, b. 


3. Test of Tank Unit. 


(a) If tests given above indicate 
that the trouble is in the tank 
unit, check the tank unit wiring 
and if necessary, remove the unit 
so that it may be cleaned and 
tested. Tank unit is accessible 
through trunk compartment by re- 
moving cover from floor pan (ex- 
cept in wagons or Rivieras.) 


(b) After thorough cleaning of 
tank unit, connect it to ground 
and to wire leading to dash unit, 
and test in the same manner as 
when using tester, If tank unit 
tests okay it should be reinstalled 
in tank, otherwise, it should be 
replaced with a new unit. When 
installing tank unit make certain 
that insulation is folded over the 
terminal and snapped over wire. 
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a. Speedometer Heads 


The speedometer head has a mag- 
netic speed indicator and a gear 
driven odometer, It is driven by 
a flexible cable connected to a 
worm gear in the transmission 
rear bearing retainer, 


The speed indicating portion of 
the speedometer operates on the 
magnetic principle. There is a 
permanent magnet in the speed- 
ometer head which rotates at the 
Same speed as the cable. This 


magnet exerts a pull on a speed 
cup causing it to move through an 
arc in direct ratio to the revolving 
magnet speed. A pointer is at- 
tached to the speed cup spindle 
to indicate speed on the speed- 
ometer dial. A calibrated hair 
spring (part of speed cup) opposes 
the magnetic pull on the speed 
cup so the pointer indicates speed 
accurately; this spring also ro- 
tates the cup and pointer to zero 
when the car stops. 


Some speedometers have a trip 
odometer and a reset knob. Push- 
ing the reset knob in and turning 
clockwise gives a quick reset to 
zero; turning the knob counter- 
clockwise resets the trip 
odometer 1/10 mile at a time. 
Speedometers which have the trip 
odometer also have either the 
safety buzzer or the cruise 
control. 


b. Checking Noisy 
Speedometer 


1. Jack up rear wheels ina safe 
manner and close car windows to 
exclude outside noises, 


2. With transmission in direct 
drive, run slowly from 0 to 50 
MPH and back to 0, noting speed 
range where noise appears. 


3. Apply brakes and shift trans- 
mission to park position, then run 
engine through same speed range 
as before. 


4. If the noise continues even 
with the transmission output shaft 
stationary, something other than 
the speedometer installation is 
at fault. 


5. If noise disappears with trans- 
mission stationary, check further 
for cause of noise by checking for 
proper installation of speed- 
ometer cable as shown in Figure 
10-74 or 75.., 


6. If cable installation is okay, 
next remove inner cable from 
casing. Lay inner cable on clean 
paper to keep dirt from cable 
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lubricant. Reconnect empty casing 
to speedometer and recheck for 
noise at various speeds. If noise 
still continues, noise is coming 
from transmission rather than 
from speedometer or cable, 


7. If noise stops with inner cable 
removed, speedometer or cable 
is at fault. Inspect cable as de- 
scribed in subparagraph c. 


c. Inspection of Speed- 
ometer Cable and 
Casing 


If the speedometer installation 
appears to be noisy or the speed 
indicator wavers, inspect the ca- 
ble casing for damage, sharp 
bends, or for being out-of-position 
in the supporting clips. See Fig- 
ure 10-74 or 75. If casing is in 
good condition and properly in- 
stalled, remove inner cable for 
inspection. 


1. Disconnect cable casing at 
speedometer head, then pull inner 
cable out of upper end of casing. 


2. Inspect cable for worn spots 
or breaks, Check cable for kinks 
by holding one end vertically in 
each hand and turning cable slow- 
ly; if cable is kinked, the loop 
will ‘‘flop’’. Replace a cable 
which has kinks or bent tips. 


3. Before installing a new inner 
cable, work AC spec. 640 speed- 
ometer cable lubricant into the 
cable thoroughly, then wipe off 
all excess lubricant. Since the 
speedometer casing has a Delrin 
(plastic) liner, this lubricant is 
used as a rust preventive only. 


4, If noise is:still present, in- 
stall a new speedometer cable 
assembly. 


5. Hf this does not correct noise, 
have speedometer head checked 
by a UMS Service Station. 


d. Trouble-Shooting 
Speedometer Safety-Buzzer 


The safety-buzzer consists of a 
buzzer which may be adjusted by 
the driver to sound at any speed 
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between 30 and 90 MPH by turning 
a knob at the bottom of the speed- 
ometer face, See Figure 10-69. 
The speed at which the safety- 
buzzer is set is indicated by a 
special pointer with a yellow ball 
in the speedometer face. When 
the pointer is turned to the end of 
its travel (90 MPH), the buzzer 
turns off. 


The safety-buzzer electrical cir- 
cuit starts at a 6 ampere fuse 
marked ‘‘BK & BZ’’ located on 
the fuse block. Since this fuse 
also protects the parking brake 
warning light, a functioning warn- 
ing light indicates that this fuse 
is OK, This circuit is ‘‘hot’’ 
whenever the ignition switch is 
turned on. From the fuse, a dark 
green wire carries the current to 
a buzzer mounted on a bracket 
located under right side of in- 
strument cluster. See Figure 10- 
136. After passing through the 
buzzer contacts, a very small 
amount of current goes through a 
resistor to ground and the rest of 
the current passes through a blue 
wire to the connector plug located 
on the speedometer case. 


In the speedometer, current is 
conducted from the separate 
buzzer connector through a wire 
to an insulated pin in the lower 
end of the safety-buzzer pointer. 
As the speedometer pointer moves 
up to coincide with the safety- 
buzzer pointer, a light grounding 
hair spring on the lower end of 
the speedometer pointer makes 
contact with the ‘‘hot’’ insulated 
pin on the safety-buzzer pointer, 
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This grounds the circuit, causing 
the buzzer to buzz. If the car 
Speed is increased beyond the 
safety-buzzer setting, the insu- 
lated pin on the safety-buzzer 
pointer ‘‘picks-up’’ the hair 
Spring as the speedometer pointer 
passes under the safety-buzzer 
pointer and the light grounding 
hair spring winds-up slightly. 


1- Buzzer Will Not Operate Or 
Operates Intermittently. 


(a) Turn ignition switch on. 


(b) To check buzzer, stick a prod 
in terminal at buzzer connector 
with the blue wire and run jumper 
to ground. If buzzer nowoperates, 
circuit is OK through buzzer and 
trouble must be in wire to speed- 
ometer or in speedometer, To 
check buzzer circuit up to speed- 
ometer, stick prod in buzzer con- 
nector at speedometer and run 
jumper to ground. See Figure 
10-69. If buzzer operates, circuit 
is OK to speedometer so trouble 
must be in speedometer. 


(c) If buzzer did not operate when 
buzzer connector was grounded (in 
Step b), trouble may be in buzzer 
circuit. Check ‘‘BK & BZ’’ fuse 
on fuse block and replace 6 am- 
pere fuse if necessary. 


NOTE: Since this fuse also pro- 
tects the parking brake warning 
light, a functioning warning light 
indicates that this fuse is OK. 


(d) Check buzzer circuit wiring 
connectors at fuse block and at 
buzzer, 
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(e) Next eliminate buzzer as 
source of trouble by unplugging 
connector at buzzer. Then plug 
a known good buzzer onto the 
connector and ground buzzer, 


2, Buzzer Operates Continuously 


(a) Check blue wire from buzzer 
to speedometer for ground, 


(b) Remove buzzer connector at 
speedometer, If buzzer stops, 
circuit is grounded inside speed- 
ometer and speedometer must be 
removed for repair. If buzzer 
still operates, however, buzzer 
unit is defective and must be 
replaced. 


3. Speedometer Defective 


A defective speedometer assem- 
bly must be sent to the nearest 
UMS Service Station for repairs. 


10-53 ACCESSORY 
SWITCHES ON 
CONTROL PANEL 


The accessory switches are 
mounted on a control panel loca- 
ted above the radio trim plate. 
These switches operate the power 
rear window on estate wagons, 
the power top on convertibles, 
the power antenna and the cour- 
tesy light, when so equipped. See 
Figure 10-87. 


To remove one of these switches, 
it is necessary to first remove 
the control panel. 
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Figure 10-82—Right Center Instrument Panel Installation 
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Figure 10-87—Control Panel and Ash Tray Installation 
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10-54 DESCRIPTION AND 
OPERATION— 
SINGLE SPEED 


a. General Description 


The gear train consists of a heli- 
cal gear at the end of an armature 
shaft. The helical gear drives an 
intermediate gear and pinion as- 
sembly, the pinion of which drives 
an output gear and shaft assembly. 
See Figure 10-99. The crank 
arm is attached to the shaft of the 
output gear and drives the two 
Wiper transmission through con- 
necting link arms. See Figure 
10-129 or 131. 


There is no circuit breaker in 
this model wiper motor. 


b. Principle of Operation 


Two switches, a dash switch and 


INTERMEDIATE SWITCH 
AND PINION ASSY. 
HELICAL 
GEAR OUTPUT GEAR 
(PART OF AND SHAFT ASSY. 
ARMATURE 
PARKING 


SHAFT) ! 
SWITCH 


| 


4 1/8" 


Figure 10-99—Typical View 
of Gear Train 


a park switch control the starting 
and stopping of the wiper. The 
switch mounted on the dash con- 
trols starting the wiper. The park 
switch, which is located in the 
wiper gear box (Figure 10-99), 
controls stopping the wiper. The 
operation of the park switch is 
explained in the following para- 
graph. (Refer to the wiring dia- 
gram in Figure 10-101). 


When the car owner shuts the 
wiper ‘‘off’’ at the dash switch, 
the motor circuit to ground is 
opened at the dash. However, the 
parking switch contacts, which are 
normally closed, maintain the 
motor circuit to ground at the 
wiper. This allows the wiper to 
keep operating until the blades or 
wiper crank arm reach the park 
position (Blades approx. 2'' above 
windshield molding). (Figure 10- 
100 shows the crank arm in park 
position.) At the same time the 
blades reach the park position, 
a cam on the output gear opens 
the park switch contacts. This 
opens the motor circuit to ground, 
stopping the motor. Thus, the 
park switch actually controls 
wiper operation only during that 
short period of time, after the 
owner turns the wiper ‘‘off’’ at 
the dash switch but before the 
wiper has completely stopped. 


Turning the wiper ‘‘on’’ at the 
dash switch overrides the open 
park switch contacts and closes 


the wiper motor circuit to ground, 
starting the wiper. (NOTE: Al- 
though the park switch contacts 
are opened once during each rev- 
Olution of the output gear, the 
park switch has no control over 
the wiper until the dash switch 


is turned ‘‘off’’.) 


c. Connections to Operate 
Wiper 


Figure 10-102 shows the proper 
method of connecting jumper leads 
to the wiper so that it can be 
operated independently of the dash 
switch or car wiring for test 
purposes. (NOTE: Specification 
table at end of this section lists 
current draw data.) 


<a ki ee 
CRANK ARM 
IN PARK 
POSITION 


Figure 10-100—Park Position 
of Crank Arm 
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Parking Switch 


TROUBLE SHOOTING 


External View of 
Terminal Board 


Parking Switch 
Ground 


Internal View of 
Terminal Board 


Figure 10-101—Single Speed Wiper Wiring Diagram 


10-55 TROUBLE-SHOOT- 
ING—SINGLE SPEED 


a. Description 


Trouble-shooting procedures are 
divided into twocategories: Wiper 
in car; wiper out of car. 


Typical Trouble Conditions: 
1. Inoperative. 

2. Will not shut off. 

3 


Intermittent or slow operation. 


= 


Wiper will not park. 
b. Wiper in Car 


1. Wiper Inoperative - IMPOR- 
TANT: Ignition switch must be 
on to make electrical tests. 


(a) Check the following: 


(1) Make sure wiring harness is 
properly attached to wiper ter- 
minals and dash switch. See Fig- 
ure 10-101. 


(2) Make sure wiper ground strap 
is properly connected to wiper 
and car body. 


(3) Make sure switch is mounted 
securely in dash. 


(4) Check fuse. 


(b) If everything checks out in 
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Step (a) but wiper still fails to 
operate, disconnect wiring har- 
ness from wiper and check for 
12 volts at harness terminal that 
connects to wiper terminal No. 2, 
Figure 10-102. No voltage indi- 
cates defective car _ wiring. 
CAUTION: DO NOT connect hot 
line to No. 1 terminal. 


(c) Connect 12 volt supply to No. 
2 wiper terminal and connect a 
jumper wire from terminal No. 1 
to ground (Figure 10-102). If 
wiper operates, the dash switch 
or wiring between dash switch 
and wiper is defective. 


(d) If wiper still fails to operate 
with jumper wires, remove body 
parts as required to disconnect 
wiper transmission from wiper 
crank arm. Recheck wiper opera- 
tion with jumper wires. If wiper 
operates correctly a defective 
transmission or binding condition 
exists. If wiper still fails to 
operate, remove wiper from car 
and follow instructions under 
‘‘Trouble-Shooting Wiper Out of 
Car’’. 


2. Wiper Will Not Shut Off 


(a) Disconnect wiring from dash 
switch. If wiper shuts off, a de- 
fective dash switch is indicated. 


(b) If wiper still operates, dis- 
connect wiring from wiper and 
connect 12 volt supply direct to 


No. 1 TERMINAL 


AMMETER 


No. 2 TERMINAL 


JUMPER WIRE 


Figure 10-102—Connections to Operate Wiper Out of Car 


ELECTRICAL SYSTEMS 


DISASSEMBLY AND ASSEMBLY 10-99 


SECURE SPLICE CONNEC. 
TIONS IN BRUSH HOLDER 
BRACKETS. DO NOT 
TAPE OR SOLDER THESE 


TO WIPER 
TERMINAL BOARD 


Figure 10-103—Motor Wiring 


wiper terminal No, 2 (Figure 10- 
102). DO NOT connect any jumper 
wire to terminal No. 1. 


If wiper now shuts off correctly, 
check for a ground in lead that 
extends between wiper terminal 
No. 1 and dash switch. 


If wiper still fails to shut off- 
remove wiper from car and follow 
instructions under ‘‘Trouble- 
Shooting Wiper Out of Car’’. 


3. Intermittent or Slow Operation 


BRUSH HOLDER 


SLOT AND PLACE IT IN GROOVE 
AS SHOWN 


Figure 10-104—Releasing Brush Holder 
Spring Pressure 


(a) Check the following: Loose 
ground strap, loose dash switch 
mounting, loose connection. 


4. Wiper Will Not Park 


(a) Remove wiper from car and 
check for a dirty or broken park 
switch. 


c. Wiper Out of Car 


Connect a 12 volt supply and an 
ammeter to wiper as shown in 
Figure 10-102 and observe cur- 
rent draw and wiper operation. 


1. Wiper Inoperative 
(a) Current Draw - 0. 


(1) Check solder connection at 
terminal board. 


(2) Disassemble motor section 
and check all splice connections 
(Figure 10-103). 


(b) Current Draw - 1-1.5 amps.- 
Disassemble motor and check for 
the following items: 


(1) Open armature. 
(2) Brushes sticking. 


(3) Brush springs improperly po- 
sitioned (See Figure 10-104). 


(4) Brush pigtail connections at 
Splice joints (Figure 10-103). 


(c) Current Draw - 10-12 amps. 


(1) Check for open shunt field 
circuit. 


(2) Check for broken gear. 
2. Wiper Will Not Shut Off. 


Wiper crank arm fails to stop in 
park position when jumper wire 
is removed from wiper terminal 
No. 1 (Figure 10-102). 


(a) Check that park switch con- 
tacts are opening. 


(b) Check for grounded: condition 
in the internal motor lead that 
connects to terminal No. 1, Fig- 
ure 10-102. 


3. Intermittent or Slow Operation 
(a) Current Draw - 7-9 amps, 


(1) Check for binds in gear train. 


Figure 10-105—Single Speed Wiper 


(2) Check for shorted armature. 
(Armature may be checked on a 
growler), 


4. Wiper Will Not Park. 


Wiper crank arm stops rotating 
immediately when jumper wire 
is disconnected from wiper ter- 
minal No. 1 (Figure 10-102). 
NOTE: Crank arm _ should con- 
tinue to rotate until park position 
is reached (Figure 10-100). 


10-56 DISASSEMBLY AND 
ASSEMBLY — 
SINGLE SPEED 


a. Gear Box Disassembly 


1. Remove washer pump drive 
cam as required (Figure 10-105). 
The cam is pressed on the shaft 
but can be wedged off by using 
two screwdrivers between cam 
and plate. 


2. Clamp crank arm in a vise 
and loosen crank arm retaining 
nut. 


3. Remove seal cap, retaining 
ring and end-play washer. NOTE: 
Seal cap should be cleaned and 
repacked with a waterproof type 
grease before reassembly. 
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4. Drill out the gear box cover 
retaining rivets and remove cover 
from gear train, CAUTION: Mark 
ground strap location for re- 
assembly purposes. 


>. Remove output gear and shaft 
assembly, then slide intermediate 
gear and pinion assembly off 
shaft. (Figure 10-106). 


6. Remove terminal board and 
park switch assembly as follows: 


(a) Unsolder motor leads from 
terminals. 


(b) Drill out rivets that secure 
terminal board and park switch 
ground strap to plate. 


NOTE: Screws, nuts and washers 
for attaching a replacement ter- 
minal board-park switchassembly 
are included with the replacement 
assembly. ©. 


b. Gear Box Assembly 


Reverse Steps 1 thru 7 except 
as noted: 


1. Reassembly of Gear Box 
Cover - Be sure cover is located 
properly over locating dowel pins 
and be sure to reinstall ground 
strap. 


2. Reassembly of Crank Arm - 
Operate wiper to park position 
(Figure 10-102) and install crank 
arm on output shaft in the position 
shown in Figure 10-100. Clamp 
crank in vise before securing the 
retaining nut. 


c. Motor Disassembly 
and Assembly 


1. Follow Steps 1 thru 7(a) under 
gear box disassembly. 


2. Release brush spring pressure 
against brushes as shown in Fig- 
ure 10-104. 


3. Move brushes away from 
armature and slide armature out 
of frame and field assembly. Pull 
end cap assembly off armature. 
See Figure 10-107. 


a 
. 
: 


1. Nut 7. Output Gear and Shaft 
2. Crank Arm Assy. . 

3. Seal Cap 8. Intermediate Gear 

4. Retaining Ring 9. Spring Washer 

5. Washer 10. Parking Switch and 

6. Gear Box Cover Terminal Board Assy. 


11. Washer Pump Drive Gear 


Figure 10-106—Gear Box Assembly 
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1. Brush Plate Mtg. Brkt. 
2. Brush Plate Assy. 5; 
3. Frame and Field 


4. Remove end play adjusting 
washers, 


To reassemble motor, 
Steps 1 thru 4. 


reverse 


NOTE: Lubrication of armature 
shafts and bearings should be with 
light grade machine oil. Gear 
teeth and cam should be lubricated 


with Delco gear and cam 
lubricant. 

d. Wiper Specifications 
Operating Test Voltage .... 12 


WASHER 
PUMP 
TERMINALS 


WIPER 
MOTOR 


TERMINALS 


Figure 10-108—Windshield Wiper 
Motor-Two Speed 


>= 


me 


i) dA 


4. Armature 
End Plate 
6. Tie Bolts 
Figure 10-107—Motor Assembly 


Crank Arm Rotation 


(looking atarm)...... CCW 
Current Draw (Amps.) 

N@ loads « Sa 4.2% &% % 3 Max 

Dry windshield 3.5 Max 

Stall, w « 2 2 aw 4% & 4 11.0 Max 


10-57 DESCRIPTION AND 
OPERATION— 
TWO SPEED 


a. General Description 


Single speed wipers are standard 
on 4400 and 4600 Series with 
two-speed overlapping system 
available as an option. The two 
speed overlapping system is 
standard on 4700 and 4800 Series. 
Windshield washers are standard 
on all overlapping systems. The 
two speed overlap wiper motor 
is larger and different in design 
from the single speed motor and 
is equipped with a washer pump. 
See Figure 10-108. The pump is 
bolted to the bottom of the wiper 
motor assembly and is driven by 
the motor. The pump is relay 
actuated by a switch on the in- 
strument panel. 


To operate the windshield washer, 


7 eDere Te 
Anant 
SAT Ti 


DESCRIPTION 10-101 
5 6 
c—S\p 
a—— —p 


the button on the switch must be 
pushed in or forward. In so doing, 
the wiper switch knob is mechan- 
ically rotated by the button to the 
Slow speed position. After the 
washer has stopped, the knob must 
be manually turned back to the off 
position to stop the wiper blades. 
The blades always return to the 
depressed park position when the 
switch is turned to off. If a faster 
wiper blade speed is desired, the 
knob should be turned all the way 
in a Clockwise direction. 


The single speed wiper switch has 
no button and is only a single 
position switch. When the switch 
is turned to the off position, the 
blades do not return to a full park 
position, but a few inches away 
from the reveal molding. See 
Paragraph 10-56 for service pro- 
cedures on the single speed wind- 
shield wiper. 


All motors are held to the upper 
cowl by three bolts. A water 
deflector is used on the motor 
shaft and is located under the 
motor drive crank and arm as- 
sembly. 


Each wiper transmission is held 
to the upper cowl by threescrews. 


10-102 DESCRIPTION 


WINDSHIELD WIPER MOTOR 
RESISTOR 
BLACK 


CIRCUIT 
BREAKER BUTTON 


YELLOW INSTRUMENT 
PANEL SWITCH 


IN FUSE 
OK. BLUE 


PARKING SWITCH “ae iL 


BY RELAY, OPENED 
MECHANICALLY 


OEPRESSING WASHER BUTTON MOVES 
SWITCH TO LOW POSITION. 


UNLESS OTHERWISE SPECIFIED 
ALL WIRES ARE '8 GAUGE. 


PANEL SWITCH SHOWN IN ALL THREE 
POSITIONS. OFF POSITION SHOWN 
SOLID, LOW & HIGH POSITION 
SHOWN DOTTED. 


WASHER 


Figure 10-109—Two Speed Windshield Wiper and Washer Wiring Diagram 


Although the transmission links The tubular drive links which are 


may appear to be the same they located under the air intake grille 


are different, and right and left attach to the drive crank arm on 
transmissions are not inter- the motor shaft on one end with 
changeable. the opposite end attached to the 
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pin plate assembly on the trans- 
mission. The linkage used with 
the ‘‘Overlap System’’ is different 
from that used on the single speed 
Wipers and cannot be _ inter- 
changed. 


CAUTION: It is important that 
when the wiper arms of ‘‘Overlap 
System’’ are in the park position, 
the right arm must be positioned 
below the left arm. If the arms 
should be reversed the system 
will not operate because the left 
blade will lock into the right blade 
assembly. The reason for this is 
fhat the left wiper transmission 
has a mechanical advantage such 
that the speed of the wiper blade 
on the left arm is faster causing 
it to move away from the park 
position more rapidly. Should the 
blades become bound up for rea- 
sons mentioned above, the wiper 
should be turned off immediately. 
The blades can be freed only by 
removing the wiper arms from 
the wiper transmission or bending 
the blades to free them. 


b. Wiper Motor Operation 


1. Electrical (See Figure 10-109 
for overall wiring diagram.) 


ARROWS INDICATE PATH OF CURRENT 


TO DASH CONTROL 


12 V SUPPLY 
TO DASH CONTROL 


— VN 


—O 


—_]—— 


CIRCUIT BREAKER RELAY COIL 


GREEN 


SHUNT F 


SERIES F 


<—_——_—_—_—- 


Figure 10-110—‘‘Lo’’ Speed Operation-Wiring Circuit 
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TO DASH CONTROL 
I2-V SUPPLY 


DESCRIPTION 10-103 


ARROWS INDICATE PATH OF CURRENT 


SHUNT F 


OG 


SERIES F 


Figure 10-111—‘Hi’’ Speed Operation—Wiring Circuit 


(a) ‘‘Lo’? Speed - When the 
Switch is turned to the ‘‘Lo’’ 
position current passes from the 
live feed through the circuit 
breaker, which is located inside 
the motor case to the green lead. 
See Figure 10-110. Current then 
flows through the relay coil, to 
the white lead on the terminal 
connector and to ground through 
the dash switch to complete the 
relay circuit. The relay coil is 
then energized. 


As current flows to the relay coil, 
it also passes through the yellow 
wire to a split tee type connec- 
tion. Current divides with some 
current passing through the black 
lead to the terminal connector 
and to ground at the dash switch 
to ground out the motor shunt 
field circuit. The remaining cur- 
rent passes through the motor 
series field circuit, to the motor 
armature and to ground. The cur- 
rent flow through the switch to 
ground is greater than the amount 
through the armature. Therefore, 
the motor operates at a reduced 
Speed. 


(b) ‘‘Hi’’ Speed- When the switch 
is turned to ‘‘Hi’’ position, the 
motor shunt field circuit is no 
longer grounded due to the switch 


position. See Figure 10-111. The 
majority of current then passes 
through the motor series field 
circuit, to motor armature and 
to ground, Some current does 
pass through the shunt field wind- 
ings and to ground through a re- 
sistor located between the 
terminal board #3 terminal and 
ground. However, less resistance 
is offered to current flow through 
the series field circuit. There- 
fore, the greater flow of current 
through the armature increases 
wiper motor speed. 


(c) ‘‘Hi’’ or ‘‘Lo’’ to Off - When 
the dash switch is turned to the 
off position, only the relay coil 
circuit is opened, stopping cur- 
rent flow through the relay. The 
motor circuit remains in opera- 
tion until the relay switch control 
tab is mechanically opened by the 
drive pawl as the pawl contacts 
the stop arm. The relay switch 
control then opens the motor cir- 
cuit and the motor stops with the 
wiper blades positioned in park, 
The wiper should move to the 
park poisition at ‘‘Lo’’ speed. 


2. Mechanical 


(a) Motor Switch Turned to ‘‘Lo’’ 
or ‘‘Hi’’ - Previous to the switch 
being turned to either ‘‘Lo’’ or 


‘‘Hi’’, the drive pawl is in con- 
tact with the stop arm. See Fig- 
ure 10-112. As the switch is 
turned on, the relay coil is ener- 
gized. This moves the armature 
into the relay and the latch arm 
out of the path of the drive pawl. 
At the same time, the motor cir- 
cuit is also completed. 


As the motor begins rotating, only 
the nylon gear and eccentric shaft 
start to turn. The drive plate is 
prevented from turning by the 
drive pawl which is held against 
the stop pawl. When the nylon 
gear and shaft have turned ap- 
proximately 180 degrees, guide 
pins on the drive pawl and lock 
pawl drop into their respective 
pockets in the nylon gear. This 
action moves the drive pawl away 
from the stop arm as well as. 
locking the entire drive assembly 
together. The drive plate, drive 
pawl, lock pawl, nylon gear and 
eccentric shaft then turn as a 
unit. See Figure 10-113. 


(b) Motor Switch Turned to Off - 
As the switch is turned to the off 
position, the relay circuit is 
opened with the motor circuit re- 
maining closed. The spring loaded 
latch arm moves out into the path 
of the drive pawl since the relay 
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Figure 10-112—Wiper Motor in Off Position-Typical View 


is no longer energized. When the 
drive pawl contacts the latch arm, 
the drive plate, drive pawl and 
lock pawl are held from rotating 
with the nylon gear and eccentric 
shaft continuing to rotate. See 
Figure 10-114. The guide pins 
in the drive pawl and lock pawl 
have been forced out of their 
pockets in the nylon gear. 


The cam type action between the 
eccentric shaft and drive plate 
shaft makes the drive plate and 
related parts move outward to- 
ward the relay control switch as 
the nylon gear and shaft turn. 
The drive pawl then pushes 


against the relay control switch 
tab and opens the circuit to the 
motor. See Figure 10-112. 


10-58 TROUBLE-SHOOTING 
AND TESTING 


Testing is divided into two testing 
sections, The first section is 
testing to be done with the wiper 
motor in the car. The second 
section covers testing with motor 
out of the car. See the diagnosis 
Chart, Figure 10-115. 


a. Wiper in Car 


Testing with motor installed con- 


sists of checking the wiring, 
switch and wiper linkage. 


1. Wiring 


(a) Make sure wiring is properly 
connected to the wiper unit and 
switch. 


(b) Check that wiper unit ground 
strap- is securely connected to 
body. 


(c) With ignition switch turned 
on, check for 12 Volts at center 
or No. 2 terminal of wiper unit 
terminal board. See Figure 10- 
116. Check also for 12 Volts at 
the brown lead terminal which 
connects to washer pump. 


ELECTRICAL SYSTEMS 


RELAY CONTRO! 
f 


TROUBLE SHOOTING AND TESTING 


SW | TC H 


STOP ARM 
ARMATURE 


Figure 10-113—Wiper Motor in Operation-Typical View 


2. Switch 


(a) Check switch mounting, Loose 
mounting can cause an intermit- 
tent operation condition when 
using the wiper. 


(b) To determine if switch or 
Wiper is defective try operating 
wiper independently of switch as 
follows: 


PUMP DRIVE PIN 


If © 


LOCK PAWL 
. 4 =. 


LATCH Ak, 


7 


Connect 12 Volt supply to center 
or No. 2 terminal of wiper ter- 
minal board and connect a jumper 
wire from terminal No. 1 to 
ground. Wiper should operate in 
‘‘Hi’’ speed. 


To check ‘‘Lo’’ speed operation 
connect an additional jumper wire 
from terminal No. 3 to ground. 


Figure 10-114—Drive Plate Stopped-Motor Running-Typical View 
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(c) To determine if washer pump 
unit or the washer button switch 
is defective operate washer pump 
independently of washer’ switch 
as follows: 


Operate wiper unit as explained 
in Step (b) above and connect 12 
Volts to either of the washer pump 
terminals. Connect a jumper wire 
from the other terminal to ground, 


3. Wiper Linkage 


(a) Remove necessary body parts 
to gain access to wiper unit crank 
arm and drive links. Disconnect 
drive links from the crank arm 
and manually operate each wiper 
transmission. The test should de- 
termine if transmissions or link- 
ages are binding or damaged. 


b. Wiper Out of Car 


Testing with the motor removed 
consists of bench testing the relay 
control-latch mechanism and the 
motor, Remove gear box and 
washer pump. Disconnect the 
yellow lead from the relay control 
switch. 


1. Relay Control and _ Latch 


Mechanism, 


(a) Manually operate the relay 
armature to check for a binding 
or hanging-up in the latch arm 
and attaching parts. 


(b) Circuit to Relay Coil -Connect 
12 Volt supply to wiper as fol- 
lows: (+) to center or No, 2 ter- 
minal and (-) to housing. See 
Figure 10-116. Check for 12 Volts 
at switch terminal to which the 
green lead is attached. No voltage 
indicates an open circuit breaker 
or a broken brown or green lead. 


(c) Relay Coil -If circuit to relay 
coil checks out, leave 12 Volt 
Supply connected as explained in 
Step (b) above and connect a 
jumper wire from terminal No. 1 
to housing, Failure of relay ar- 
mature to pull in indicates a weak 
or open relay coil. (Recheck for 
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DIAGNOSIS CHART — 


Condition Possible Cause 


. No power supply (12V) at 
wiper. 
2. Wiper ground strap loose 
or disconnected. 
. Defective dash switch. 


Wiper Inoperative 


. Wiper unit latching mech- 
anism binding. 


. Defective relay control. 


. Defective wiper motor. 


. Wiper unit latching mech- 
anism binding. 

2. Relay control switch de- 
fective. 


Wiper Will Not 
Shut Off 


Excessive Speed in 
‘*Hi’’ speed range but 
operates normal in 
‘*Lo’’ speed. 

Resistor on wiper terminal 
board open. 


Wiper operates in . Defective dash switch. 


‘‘Lo’’ speed only. 


. Black lead between dash 
switch and wiper terminal 
board grounded: 

3. Wiper motor black lead in- 
ternally grounded. 


Wiper operates in 1. Dash switch defective. 
‘“Hi’’ speed only. 
2. Black lead between dash 
switch and wiper unit open. 


Remedy 


Check circuit from power 
source to wiper. 


. Connect ground strap se - 


curely to body. 


. See dash switch checking 


procedure , 


. See wiper latching mech- 


anism checking procedure. 


. See relay control checking 


procedure, 


. See wiper motor checking 


procedure. 


. Free up latching mechanism 


and lubricate as required. 


. See relay control checking 


procedure. 


Replace terminal board 
assembly. 


. See dash switch checking 


procedure. 

Check body wiring to lo- 
cate grounded condition 
and repair as required. 


. Disassemble wiper as re- 


quired to locate and re- 
pair grounded condition. 


. See dash switch checking 


procedure. 


. Repair black lead as re- 


quired. 


Figure 10-115—Wiper Motor Trouble Diagnosis Chart 
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Figure 10-116—Wiper Motor Connections 


a binding condition in the latching 
mechanism.) 


(d) Relay Switch - If Steps (b) 
and (c) above check out correctly 
proceed as follows: 


(1) Leave battery and jumper 
wire, connected as described in 
Steps (b) and (c) and check for 12 
Volts at switch terminal to which 
the yellow lead attaches. If relay 
pulls in properly and no voltage 
reading is obtained a defective 
relay switch is indicated. 


(2) Disconnect jumper wire be- 
tween terminal No, 1 to ground 
and check that relay armature 
moves away from coil pole. 
(NOTE: If wiper gear mechanism 
is in full park position, disconnect 
the coil spring that connects be- 
tween the gear assembly drive 
and lock pawls to release the 


actuator against the switch tab.) 
Check for 12 Volts at switch ter- 
minal to which yellow lead at- 
taches. No voltage reading 
indicates a defective relay switch. 


(3) Leave voltmeter connected as 
described in Step No. 2 above and 
manually push the switch stop tab 
toward the relay coil. If voltage 
reading is still obtained a defec- 
tive switch is indicated. 


2. Motor Testing. 


Disassemble the motor but leave 
the field coil assembly in the 
housing. 


(a) Check armature for open or 
short circuit with the use of a 
growler., 


(b) Use a growler test light to 
test for grounded commutator 
bars, 
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(c) Inspect the case and brush 
assembly for worn or defective 
brushes and brush springs, loose 
solder connections and dirty or 
defective circuit breaker con- 
tacts. 


(d) Disconnect yellow lead from 
relay control switch and connect 
and ohmmeter between the yellow 
lead and the brush holder to which 
the internal field lead connects. 
No reading indicates an open 
series field. 


Next connect the ohmmeter be- 
tween the yellow lead and the 
terminal to which the black motor 
lead attaches. No reading indi- 
cates an open shunt field. 


(e) Disconnect yellow lead from 
relay control switch. Be sure 
steel case and brass ground strap 
are not touching the housing. Then 
check between the yellow lead and 
field lamina with a test light. If 
bulb lights, field is grounded. 


(f) Bench test motor after as- 
sembling in the following manner. 
Be sure brass ground strap is 
connected to wiper housing. 


(1) ‘‘Lo’’ Speed- Connect 12 volt 
supply to center, or No, 2 ter- 
minal, and ground housing. Con- 
nect jumper wires from No. 1 and 
No. 3 terminals to ground. 


(2) ‘‘Hi’’?’ Speed - Disconnect 
jumper wire from No, 3 terminal. 


(3) Stop - Disconnect jumper 
wires from No. 1 and No. 3 ter- 
minals, 


10-59 DISASSEMBLY AND 
ASSEMBLY 


a. Disassembly of Motor 
1, Remove the two motor tie 
bolts. See Figure 10-117. 


2. Remove the armature end-play 
adjusting screw. 


3. Strike the steel case lightly 
with a mallet to partially loosen 
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Figure 10-117—Motor Disassembl y 


it from the die cast housing and 
motor field, 


4. Insert a tool through the ar- 
mature adjusting screw opening 
and push against the end of the 
armature shaft to back off the 
case, This will retain the ar- 
mature commutator in position 
between the brushes until ready 
to separate the armature from 
the case. 


5. To separate armature from 
case while still retaining the 
brush springs and brushes in 
place, bend a wire as shown in 
Figure 10-118 and insert behind 
the brush leads as shown, 


6. Pull the armature out of the 
case and install Brush Retaining 
Spring J-7890 as shown in Figure 
10-119. 


7. Remove the felt washer, thrust 
plate, and rubber thrust disc from 
the case assembly bearing as re- 
quired. Refer to Figure 10-117. 


8. The field assembly is pressed 
in the housing under light 
pressure and should be carefully 
checked prior to removal. To 


remove the field, proceed as fol- 
lows: 


(a) Cut the black and yellow leads 
that extend through the case as- 
sembly rubber grommet in a lo- 
cation convenient for svlicing, 


(b) Cut the internal field leads 
enclosed in black plastic tubing 
approximately two inches from 
the brush holder to which they 
are attached. 


(c) Scribe a reference line along 
the side of the housing and field 
for reassembly purposes, 


BRUSH LEADS 


Figure 10-118—Holding Brush Leads 
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Figure 10-119—Installing Brush 
Retaining Spring 


(d) Refer to Figure 10-120 and 
remove field from housing as 
shown, 


b. Assembly of Motor 


1, Install field assembly as fol- 
lows: 


(a) Shorten as reauired and splice 
the replacement field leads to 
those leads cut in Stens 8 (a) 
and 8 (b) urder motor disassem- 
bly. 


(b) Scribe a reference line on the 
replacement field in the approxi- 
mate same location as the one 
scribed on the original field (Step 
8 (c) under motor disassembly). 


(c) Align the field and housing 
according to the reference lines 
and start the field in the housing. 
A further check to insure align- 
ment is shown in Figure 10-121. 


Figure 10-120—Removing Field Coils 
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Figure 10-121—Aligning Field Coils 


(d) Push’ the field in the housing 
until it bottoms aginst the 
machined ridge. 


2. Assemble the rubber thrust 
disc, steel thrust plate and felt 
washer in the order indicated, 
Refer to Figure 10-117. 


3. Be sure steel thrust ball is 
located in the commutator end of 
armature shaft, lubricate arma- 
ture shafts and thrust ball witha 
high melting point grease and in- 
stall armature shaft in case as- 
sembly bearing. 


4. Remove the brush retainer 
spring. 


Oo. Maintaining the armature in 
its assembled position in the case, 
start the armature worm shaft 
through the field and housing 
bearing until it starts to mesh 
with the worm gear, 


NOTE: It may be necessary at 
this point to rotate the armature 
Slightly before the worm will en- 
gage with the worm gear, 


6. Rotate the case as required to 
align the holes in the case with 
‘those in the housing. 


7. Being very careful not to pinch 
any of the motor leads between 
the case and edge of the field, 
push the case onto the field until 
it butts against the housing. 


8. Secure the case to the housing 
with the two tie bolts. 


9. Install end-play adjusting 
screw and locknut and adjust end- 
play as described in the adjust- 
ment section. 
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Figure 10-122—Disassembly of Relay 
and Latch 


c. Disassembly of Relay 
Control and Latching 
Mechanism 


1. Remove the four screws which 
secure the gear box cover or 
washer pump assembly to the 
gear box, 


2. Disconnect coil spring, remove 
‘‘E’’ ring and lift the latch and 
follower assembly off the pivot 
pin and relay armature. See Fig- 
ure 10-122. 


3. Remove the stop assembly re- 
taining screw. This will permit 
the stop assembly to be moved as 
necessary to allow clearance for 
removing the relay control as- 
sembly. 


4. Remove the two screws that 
secure the relay control assem- 
bly. 


5, Lift the relay control assem- 
bly out of the gear box and 
unsolder leads as required, 


RELAY 
ARMATURE 
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d. Assembly of Relay 
Control and Latching 
Mechanism 


Solder existing green and yellow 
wiper leads to relay control 
switch and solder the relay coil 
lead to the wiper unit terminal 
board as shown in Figure 10-123. 


e. Disassembly of Drive 
Gear Mechanism 


1, Remove the crank arm re- 
taining nut. See Figure 10-124. 
2. Remove crank arm and rubber 
seal, 

3, Remove the retaining ring, end 
play washers, shield and spacer 
washer, 


4. Follow Steps 1 through 3 under 
relay control and latch mechanism 
disassembly, 


0, Remove gear mechanism from 
the gear box and slide spacer 
washer off the gear assembly ec- 
centric shaft. 


6. Slide the drive plate and shaft 
assembly out of the gear assem- 
bly, remove the lock and drive 
pawls and remove the coil spring. 


f. Assembly of Drive 
Gear Mechanism 


1. Assemble lock and drive pawls 


GREEN 


YELLOW 


STOP TAB 


» Figure 10-123—Relay Coil Wiring 
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Figure 10-124—Drive Gear Mechanism 


to the shaft and drive plate as- 
sembly as shown in Figure 10- 
125. 


2. Install the assembled parts 
from Step 1 in the gear and ec- 
centric shaft. 


3. Connect the coil tension spring 
between the lock and drive pawls. 


— LOCK PAWL 


DRIVE PAWL 


Ie 


Figure 10-125—Lock and Drive 
Pawl Assembly 


4. Reinstall spacer washer on the 
eccentric shaft of the gear. 


5. Reinstall gear mechanism in 
the housing. 


6. Reassemble the parts removed 
in Steps 1 through 4 under drive 
gear disassembly. 


g-. Adjusting Armature 
End-Play 


1. Loosen adjusting screw lock- 
nut and tighten the adjusting screw 
until finger tight. 


2. Back off set screw 1/4 turn 
and tighten locknut. 


h. Adjusting Gear 
Assembly End-Play 


1. Gear assembly end-play is 
controlled by end-play washers 
located between the seal cap and 
shield. See Figure 10-124. End- 
play should be .006. 
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i. Wiper Specifications 


Operating Test Voltage .... 12 
Crank Arm Rotation 

(looking at arm)...... CCW 
Current Draw (Amps.) 

No Load....... 3 to 4.5 

Wet Windshield 3.5 to 5 
Blade Wipes per Minute 

Low Speed ....... 35 to 45 

High Speed. ...... 70 to 85 


10-60 REMOVAL AND 
REPLACEMENT OF 
ASSEMBLIES 


a. Wiper Motor Assembly 


1. Removal 


(a) Disconnect wire connectors 
from motor and pump. 

(b) Pull washer hoses loose from 
pump. 

(c) Remove left side air intake 
grille. 


(d) Remove spring retainer clip 
frorn wiper motor shaft lever. 


(e) Lift transmission drive links 
off motor shaft lever. 


({) Remove three wiper motor 
bolts. 


2. Replacement 

Reverse Steps (f) through (a). 
b. Wiper Transmission 

1. Removal 


(a) Remove wiper blade and arm, 
shaft and escutcheon retaining 
escutcheon retaining nuts and es- 
cutcheon from transmission shaft. 


(b) Remove air intake grille re- 
taining screws. Slide grille out 
from under reveal molding. 


(c) Remove spring retainer clip 
from wiper motor shaft. Lift 
drive links off motor shaft. 


(d) Remove the three transmis- 
sion retaining screws. 
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Figure 10-126—Assembling Washer Pump to Wiper 


(e) Slide transmission and drive 
link toward opposite side of car. 
Lift transmission up at opening 
and remove. 


2. Replacement 

Reverse Steps (e) through (a). 

10-61 WINDSHIELD 
WASHER DESCRIP- 
TION AND 
OPERATION 


a. Description 


Any time that the motor is turn- 
ing,a drive pin on the motor drive 
plate assembly turns a four lobe 
shaped nylon cam follower in the 
pump assembly. The cam follower 
contacts a roller on the ratchet 
pawl lever. See Figure 10-125 
A torsion spring on the ratchet 
pawl lever pivot shaft makes the 


lever and roller follow the nylon 
cam follower and also puts the 
ratchet pawl under spring tension. 


Two other shafts are located on 
the ratchet pawl lever, on the side 
opposite the roller. One of the 
shafts supports the ratchet pawl, 
while the shorter shaft actuates 
the pump slide lever. The pump 
slide lever is slotted at one end 
to receive the short shaft. The 
other end of the pump slide lever 
is fitted with a rubber cup type 
pump diaphragm and a coilspring. 
See Figure 10-127. 


The ratchet pawl is slotted on the 
end opposite the pivot shaft. The 
slotted end contacts a nylon 
ratchet wheel which has 21 teeth. 
During pump operation, the slot 
in the ratchet pawl slips over one 
tooth on the ratchet wheel and 
rotates the wheel one tooth at 
a time until the ratchet wheel 
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Figure 10-127—Washer Pump- 
Motor Side 


has been rotated through all 21 
teeth or one complete revolution. 


The nylon ratchet wheel has a 
ramp on the side down toward the 
pump Slide lever and also a notch 
on the top side. The ramp has 
two functions. First, as the 
ratchet wheel rotates, the ramp 
makes contact with a relay arma- 
ture hair spring to move the 
spring from under the armature 
and allow it to drop toward the 
ratchet pawl. Secondly, it con- 
tacts a tang on the pump slide 
lever which allows the tang to 
climb up on the ramp and stop 
the pumping action. 


A tang on the pump relay arma- 
ture falls into the notch on the 


Figure 10-128—Washer Pump- 
Cover Side 
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nylon ratchet wheel when the 
wheel has made one revolution. 
This allows the ratchet pawl to 
Slide into a wide slot in the arma- 
ture, lifting the ratchet pawl away 
from the teeth of the nylon ratchet 
wheel, 


A relay within the pump housing 
is energized anytime the washer 
button is depressed. See Figure 
10-128. When energized, the 
armature is pulled up against the 
relay to release the ratchet pawl 
from the armature, allowing the 
ratchet pawl to engage the ratchet 
wheel teeth. At the same time, 
the relay armature hair spring 
trips to a position under the 
armature, holding it away from 
the ratchet wheel and ratchet 
pawl. 


b. Operation 


Pump action remains the same 
regardless of whether wiper 
motor is on when washer button 
is depressed or if button is de- 
pressed to start washer and 
motor at the same time. 


1. Idling. 


With wiper motor turning, the el- 
liptical cam follower is rotated 
ny the guide pin on the ratchet 
pawl lever. The tang on the pump 
slide lever is on the high portion 
of the ratchet wheel ramp, leaving 
the pump in a cocked position. 
The pump slide lever is spring 
loaded by a coil spring next to 
the rubber cup diaphragm. 


With the wiper motor turning, the 
elliptical cam follower is rotated 
by the guide pin of the motor 
drive plate. The pump slide lever 
is held from pumping by the tang 
resting on the high portion of the 
nylon ratchet wheel ramp. The 
ratchet pawl does not engage the 
teeth of the ratchet wheel because 
it is held away from the wheel by 
the armature. The armature tang 
is engaged in the slot of the 
ratchet wheel. The rotating cam 
follower contacts the roller and 
moves the ratchet pawl lever back 
and forth. 


The ratchet pawl also moves, 
being connected to the ratchet 
pawl lever, but no ratchet wheel 
rotation takes place. The pump 
is idling. 

2. Pumping 


When the washer button is de- 
pressed, the relay energizes. The 
armature tang moves out of the 
ratchet wheel slot and the arma- 
ture hair spring trips under the 
armature. As the armature moves 
toward the relay, the ratchet pawl 
falls free of the armature and 
engages a ratchet wheel tooth, 
rotating the wheel one tooth. The 
distance moved is sufficient for 
the pump slide lever tang to fall 
off the ratchet wheel ramp and 
allow the spring loaded pump to 
pump the first stroke. The pump 
completes one pumping stroke for 
each ratchet whell tooth move- 
ment. After the wheel has rotated 
approximately 1/2 turn the ramp 
engages the armature hair spring 
and moves it out from under the 
armature. The armature drops 
and the tang contacts the ratchet 
wheel but does not affect the 
ratchet pawl action. After another 
1/8 to 1/4 turn of the ratchet 
wheel, the pump slide lever tang 
contacts the ramp with a resulting 
shorter pump stroke. Each suc- 
ceeding stroke becomes shorter 
until the nylon ratchet wheel has 
made one complete revolution and 
returned to the starting position. 
At that point, the armature tang 
drops into the ratchet wheel slot, 
with the ratchet pawl entering the 
large slot in the armature and 
lifting away from the ratchet 
wheel teeth. The pump is then 
returned to idling and has com- 
pleted one pumping cycle. 


10-62 WINDSHIELD 
WASHER DIS- 
ASSEMBLY AND 
ASSEMBLY 

a. Removal and 

Replacement of Relay 

and Terminal Board 
1. Remove washer pump cover. 
See Figure 10-128. 
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2. Rotate nylon rotor cam to free 
ratchet arm from relay armature 
and lift out relay coil assembly. 


CAUTION: Whenever it is nec- 
essary to solder connection on 
either the wiper or the pump, 
rosin core solder should be used. 
Do not use acid core solder. 


3. To reinstall, hold relay arma- 
ture in against the coil pole and 
position the relay mounting stud 
in the slot provided in the pump 
body casting. 


4. Install spring clip on relay 
mounting stud. 


09. Assemble terminal insulator 
over terminals and position ter- 
minal board. 


6. Manually rotate washer pump 
through a complete cycle to check 
if pump is operating properly. 


b. Removal and 
Replacement of 
Valve Assembly 


1. Remove four screws attaching 
valve to pump body. 


2. Carefully remove _ valve 
assembly. 


3. To install 
procedure. 


NOTE: Be certain that bellows is 
positioned properly when valve 
assembly is installed. 


reverse removal 


c. Removal and 
Replacement of Bellows 


1. Remove valve assembly. 


2. To release bellows unit from 
pump plunger, hold end of pump 
slide lever, push in against bot- 
tom of bellows and turn bellows 
approximately 1/4 turn. 


3. To install, 
procedure. 


reverse removal 
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Subject 


10-63 Circuit Diagrams and 


10-63 CIRCUIT DIAGRAMS 
AND FUSE BLOCK 


This section contains schematic 
wiring circuit diagrams for com- 
plete car. For more detailed body 
wiring diagrams showing the 
routing of the wires and the loca- 
tion of the switches, connectors 
and retaining clips - see the 
Buick Body Service Manual. Wir- 
ing diagrams of the power window 
and power seat circuits are also 
in that section. 


A few of the most important wir- 
ing terminals are connected with 
screws. However, most of the 
terminals have a flat push-pull 
type connector, the terminal on 


Fuse Block 


the wire requires a straight hard 
push to seat it in the socket. A 
hard steady pull on the terminal 
is required to detach if from the 
socket. 


A central fuse block is mounted 
under the left side of the instru- 
ment panel. This fuse block 
serves as a convenient junction 
point for a number of circuits, 
provides a mounting for the di- 
rection signal flasher, and con- 
tains most of the fuses. The fuse 
block is held in its bracket by a 
spring clip and may be easily 
slipped out to check the fuses on 
one side or to check the con- 
nections on the other side. See 


Figure 10-144 or 160. 
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To simplify replacement of the 
wiring, the circuits to the rear of 
the cowl are grouped in one har- 
ness and the circuits forward of 
the cowl are grouped in another. 
The instrument panel wiring har- 
ness ends in a multiple connector 
which is held in the cowl. The 
engine compartment wiring har- 
ness plugs into this connector at 
the cowl. This type of connector 
aids in tracing down electrical 
troubles. See Figure 10-145 or 
159. 


Figure 10-140 may be uSed as an 
index for the Series 4400-4600- 
4800 electrical figures; Figure 
10-155 may be used as an index 
for the Riviera electrical figures. 
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Figure 10-167—Chassis Wiring Diagram—Front Half 4400 Series 
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10-168—Chassis Wiring Diagram—Rear Half 4400 Series 
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Figure 10-169—Chassis Wiring Diagram—Front Half 46-4800 Series 
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Figure 10-171—Chassis Wiring Diagram—Front Half 4700 Series 
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Figure 10-172—Chassis Wiring Diagram—Rear Half 4700 Series 
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11-1 BUICK RADIO 
DESCRIPTION AND 
OPERATING 
INSTRUCTIONS 


a. Description 


The Sonomatic and the Wonderbar 
Radios (see Figures 1-1 and 
11-2) are available as optional 
equipment, 


The Buick Sonomatic and Wonder- 
bar radio installation consists of 
a receiver with separate speaker 
mounted at the center of the in- 
strument panel on 4400, 4600, 
4700 and 4800 Series. All speak- 
ers (including optional rear 
speakers on 4400, 4600, 4700 and 
4800 cars) have an impedance of 
10 ohms. When replacing a 
speaker, the replacement speaker 
must have the same impedance 
for satisfactory results. 


The Sonomatic and Wonderbar 
radios are transistor radios which 
play immediately when turned on. 
Each radio has five push buttons 
(see Figures 11-1 and 11-2) for 


push-tuning of five pre-selected 
stations. In addition to the push 
buttons, a control knob permits 
manual selection of other stations. 


The Wonderbar radio receiver 
also contains an automatic signal- 
seeking tuner by which the oper- 
ator can change stations by 
merely depressing the selector 
bar on the receiver, or the foot 
control switch on the floor (see 
Figures 11-2, 11-3 and 11-4). 
The signal seeking tuner (Won- 
derbar radio only) sweeps the 


broadcast band from low to high 
frequency until a signal of suf- 
ficient strength is found. The tun- 
ing mechanism is driven by a 
spring loaded mechanical motor 
which is stopped on station by a 
triggering circuit actuated by 
voltage developed from the incom- 
ing signal. The number of sta- 
tions on which the tuner will stop 
can be regulated by use of sen- 
sitivity control on the receiver 
(see Figure 11-2). 


Both radios use a sectional 
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Figure 11-1—Sonomatic Radio Receiver Controls 
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Figure 11-2—Wonderbar Radio Receiver Controls 


manual or electric antenna 
mounted on the right front fender. 


The manual antenna, which may 
be extended and retracted by 
hand, is standard equipment. The 
electrically operated antenna is 
available as optional equipment. 
In the electric antenna, a motor 
drives a nylon reed attached to 
the upper section of the antenna. 
A 3-position switch on the acces- 
sory panel above the radio con- 
trols the antenna motor, which 
will run in either direction. Push- 
ing the switch to the front lowers 
the antenna, and pulling to the 
rear raises the antenna, When the 
switch is released, it returns to 
center off position. 


CAUTION: Never attempt to 
force an electric antenna up or 
down by hand. This will cause 
permanent damage to the oper- 
ating mechanism, 

Radio noise interference is re- 
duced by use of noise suppressor 
capacitors (see Figure 11-5) and 
also the inherent resistance of 
the wiring. The built-in resist- 
ance of each spark plug wire ap- 
proximates 4,000 ohms per foot. 


The ignition coil noise suppressor 
capacitor (0.3 MF) is mounted on 
the coil bracket and the lead is 
connected to the positive battery 
(+) terminal of ignition coil. If 
this polarity is not observed, ex- 
cessive pitting of distributor con- 
tact points will result. The 
voltage regulator and delcotron 


noise suppressors are both rated 
at 0.5 MF and each is mounted 
on the exterior of their respective 
units. 


A static collector is installed in 
each front wheel hub cup. For 
good results the cup and the 
center of steering knuckle spindle 
must be clean and free from 
grease. The center of static col- 
lector is made of self-lubricating 
material. In addition to the items 
mentioned above, bond or ground 
straps are connected between the 
cowl and the rear corners of the 
engine. 


b. Switch, Volume, and 
Tone Control Operation 


Clockwise rotation of the switch 
knob to the left of dial, turns the 
radio on, and further rotation in- 
creases the volume. 


High fidelity (true tone) is pro- 
vided when the tone control knob, 
behind the switch knob, is at the 
mid-position of the tone control 
range. A detent in the circuit 
provides a method of quick loca- 
tion of this position. Rotation 
clockwise of the tone control knob 
will diminish bass tones. Rota- 
tion counterclockwise will di- 
minish treble tones. 


The rear speaker for the 4400, 
4600, 4700 and 4800 Series may 
be optionally installed at the fac- 
tory or by the dealer. When the 
rear speaker is installed, the in- 
ner knob located behind the radio 
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manual tuning knob, serves as the 
speaker balance control (see Fig- 
ures 11-1 and 11-2). 


The clockwise rotation of the con- 
trol turns on the rear speaker 
only, the midway position blends 
front and rear speakers together, 
and the counterclockwise position 
turns on the front speaker only. 
After the volume has been set by 
the radio volume control, it will 
remain constant regardless of the 
position of the rear speaker 
control. 


c. Push Button Tuning 
Operation—Wonderbar 
or Sonomatic 


To tune in the station for which 
the push button is set, simply 
push the button in as far as pos- 
sible. The button will move easily 
at the start, then a slightly harder 
push is required to complete the 
travel, At end of button travel 
the tuner will rest at the station 
for which the button has prev- 
iously been set as described in 
paragraph 11-4 (b). 


d. Selective Tuning 
Operation—Wonderbar 
Radio 


NOTE: To insure adequate sen- 
sitivity for selective tuning of the 


Wonderbar radio it is best to have 
antenna extended at least half 
way. 


With the radio turned on and 
warmed-up, selective tuning of 
available stations is accomplished 
by depressing either the selector 
bar above the dial (Figure 11-2), 
or the foot control. switch left of 
the brake pedal on the floor (Fig- 
ures 11-3 and 11-4). 


When the bar or foot switch is 
fully depressed and released the 
tuner will automatically move to 
the right and stop accurately 
tuned, as it reaches the next 
station having adequate strength 
to stop it. The tuner will stop at 
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Figure 11-3—Wonderbar Radio Foot Switch and Cable Location - 4400, 4600 and 4800 Series 
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a station having adequate strength 
even though the volume control 
is not turned up high enough for 
the station to be audible. 


When the tuner reaches the right 
end of the dial it flies back to the 
left end and again starts moving 
to the right until it again reaches 
a station having sufficient strength 
to stop it. By holding the selec- 
tor bar or foot control switch 
down, unwanted stations or areas 
of the dial can be quickly passed 
over. 


The number of stations on which 
the tuner will stop in selective 
tuning is regulated by manual set- 
ting of the sensitivity control (see 
Figure 11-2). This is a step con- 
trol having three positions. This 
control is in the circuit only while 
the tuner is seeking and does not 
affect the ‘‘on station’’ sensitivity 
of the receiver. 


Moving the _ sensitivity control 
lever to the right position in- 
creases the number of stations 
that can be received. Moving the 
control lever to the left decreases 
the number of stations by elimi- 
nating those having weak signal 
strength in the area where the car 
is located. Mm the full left position 
of the control, the tuner will 
usually stop only on strong local 
Stations. 


If the Wonderbar tuner is oper- 


ated in certain shielded localities 


or around buildings where an ade- 
quate signal is not available, the 


tuner may automatically search 


the band from one end to the other 


without stopping. The sensitivity 
control should be moved to the 


full right position and the antenna 
fully extended when this condition 
is encountered, or manual tuning 
should be used. 


e. Manual Tuning Operation 


The manual tuning knob is to the 
right of the dial. On the Sono- 
matic radio, this knob may be 
used to tune in stations other than 
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those for which the push buttons 
are set; it is also used when 
tuning to set the buttons for se- 
lected stations. On the Wonder- 
bar radio, the tuning knob may 
also be used to tune in stations 
that are too weak to stop the elec- 
tronic signal seeking section of 
the tuner. 


When tuning manually, and par- 
ticularly when setting a station on 
one of the push buttons, careful 
adjustment of the tuning knob is 
essential in good radio reception. 


On push button selection, if the 
program sounds unnatural or dis- 
torted, it is probably caused by 
improper tuning and can be cor- 
rected by adjusting the tuning 
knob slightly. Since the low notes 
are more affected by improper 
tuning than the high ones, it is 
desirable to tune the set to a 
point where the low notes are 
heard best and high notes are 
clear and undistorted. This point 
may be most readily found by 
listening to the background noise 
and tuning for the lowest volume 
and pitch of this noise. Turning 
the control knob back and forth 
until the station is almost lost on 
either side will enable the oper- 
ator to hear the difference in 
reception and select the inter- 
mediate position giving best 
results. 


f. AM-FM Radio 


This radio is identical to the 
Sonomatic or Wonderbar radios 
as far as the operation of the on- 
off and volume control, tone con- 
trol, manual tuning control and 
push buttons are concerned, The 
AM-FM Selector bar is located 
directly above the dial face. 
Movement of the bar to the left 
exposes the letters ‘‘FM’’ and 
switches the radio to FM mode 
of operation. Movement of the 
bar to the right provides AM 
radio operation. An automatic 
frequency control circuit is in- 
corporated in the radio and acts 
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to automatically adjust the re- 
ceiver to select the strongest of 
the incoming signals if the tuner 
is adjusted to a point where more 
than one incoming signal is being 
received. In general the FM mode 
of operation will provide greater 
reception fidelity and freedom 
from static and other atmo- 
Spheric disturbances. The FM 
Signal is very susceptible to in- 
terference due to tall buildings, 
hills, etc. In these cases recep- 
tion may be partially or totally 
blanked out until the car has 
moved around or away from the 
interfering object. In fringe areas 
where radio reception (FM) is 
weakest, the station sound may 
flutter or vary up and down and 
interference from pasSing cars 
may be picked up by your FM 
radio. In these cases the receiver 
should be readjusted to a stronger 
station. 


Servicing of this radio is identical 
to Sonomatic or Wonderbar radios 
and the following instructions con- 
tained herein are also applicable 
to the AM-FM radio. 


11-2 RADIO TROUBLE 
DIAGNOSIS— 
ON CAR 


The trouble diagnosis information 
in this paragraph is of elementary 
nature. It is intended as an aid 
in locating minor faults which can 
be corrected without a special- 
ized knowledge of radio and with- 
out special radio test equipment. 
The following information applies 
to the Sonomatic as well as the 
Wonderbar radio. If the sugges- 
tions given here do not affect a 
correction, further testing should 
be done only by a radio technician. 


a. Radio is Inoperative 
or ‘‘Dead”’ 


1. Turn radio on, The dial should 
light and a ‘‘thump’’ should be 
heard from the speaker. 


(a) If ‘‘thump’’ is heard, go to 
check 2 for antenna. 
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(b) If no ‘‘thump’’ is heard, check 
fuse. 


(1) If fuse is bad, replace and try 
radio again. Race engine, if the 
fuse blows again, remove the 
radio and speaker for repair by 
a radio technician. 


(2) If fuse is OK, check to see 
that the speaker to receiver in- 
terconnecting cable is connected 
securely. If there is still no 
‘‘thump’’ as the radio is turned 
on, remove receiver and speaker 
for repair. 


2. Check the antenna by substi- 
tuting with a known good one, and 
hold substitute antenna out car 
window. If radio is still dead, 
remove the receiver and speaker 
for repair. 


b. Radio is ‘‘Weak’’ 


1. Check to see if antenna trim- 
mer is peaked. 


(a) Position antenna at a height of 
28 inches. 


(b) Tune radio to weak station 
between 600 and 1000 KC on the 
dial and turn volume control to 
maximum, 


(c) Insert a screwdriver in an- 
tenna trimmer screw and rotate 
screw to achieve maximum vol- 
ume (see Figures 11-6 and 11-7). 


(d) If the antenna trimmer does 
not have a definite peak, check for 
defective antenna by substituting 
a known good antenna as in Step 
‘fa’’, 2 above. 


2. Be sure the speaker connection 
is plugged in securely. 


3. If the radio is still weak, re- 
move the receiver and speaker 
assembly for repair. 


c. Radio is ‘‘Noisy’’ 


1. Radio is ‘‘noisy’’ all the time: 


(a) Check for noisy antenna by 


striking rod with hand. If antenna 
is noisy, replace. 


(b) If antenna is OK, remove re- 
ceiver and speaker for repair. 


2. Radio 
jarred: 


is noisy only when 


(a) Check antenna as in Step 
66a) (1). 


(b) Check speaker connections. If 
OK, remove receiver and speaker 
for repair. 


3. Radio is noisy when engine 
is running: 


(a) Check all noise suppressors. 


(1) Check that spark plugs are 
firmly seated and connected at 
each end. Also check that wires 
are the original resistance type 
(approximately 4000 ohms per 
foot). 


(2) Substitute suppressor capaci- 
tors on delcotron, regulator, and 
ignition coil with known good ones. 


(b) Check that antenna is mounted 
securely, grounding the antenna 
base to the fender. (Antenna lead- 
in wire is shielded and the shield 
should have good ground connec- 
tion at the receiver and antenna 
base.) 


(c) Check for other car wiring 
passing too close to receiver 
case. 


(d) Check ground wire between 
rear corner of engine and cowl. 


(e) If engine noise is still pres- 
ent, take radio to a radio tech- 
nician with full story on the 
complaint. 


4, Radio is noisy when car equip- 
ment is operated such as direc- 
tional lights, power seat or power 
windows: 


(a) Check for defective antenna 
lead in wire or loose antenna 
mounting as in Step 3 (b). 


5. Radio is noisy only on dry 
days when car is moving: 


(a) Wheel and tire static will oc- 
cur only during dry weather. To 


check if noise is wheel static or 
tire static, drive car down high- 
way until noise is noticed. Touch 
the brake - if noise disappears, 
it’s wheel static; if noise persists, 
it’s tire static. 


(1) Wheel static is eliminated by 
installation of static collectors in 
the front wheels. It is important 
to make sure the button on the 
end of the spiral collector rides 
evenly on the spindle. Grease and 
dirt can cause poor contact be- 
tween static collector and the cap, 
which could cause wheel static, 
even with the collectors installed. 


(2) Tire static is eliminated by 
injecting graphite ‘‘tire static’’ 
powder in all five tires. Either a 
Special gun or a plastic squeeze 
bottle can be used to insert 
powder. 


d. Electric Antenna 
Operates Improperly 


1. If operation of antenna to full 
up or full down position is slower 
than 12 seconds, check for dirty, 
corroded or bent antenna sec- 
tions. Antenna sections must be 
kept clean and straight. The sec- 
tions may occasionally be 
sparingly oiled on the surface 
with light machine oil. 


2. If antenna sections are clean 
and straight and operation is still 
faulty, check all wiring including 
ground connections to cowl; also 
check for defective control 
switch. 


3. If cause of faulty operation has 
not been found, remove antenna 
and check for defective tube and 
nylon assembly or defective 
motor. 


e. Electric Antenna Does 
Not Operate 


1. If antenna motor does not op- 
erate, check fuse and all wiring 
including ground connection. Also 
check for defective control switch. 


ACCESSORIES 


RADIO AND ANTENNA 
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2. If motor still does not operate, 
or new fuse blows out, either the 
motor or its leads are faulty and 
must be repaired or replaced. 


3. When motor operates, but an- 
tenna will not raise or lower 
(as evidenced by clicking sound 
in antenna clutch) check for 
dirty, corroded or bent antenna 
sections. 


4. If antenna still fails to operate 
it will be necessary to remove 
antenna from car and disassemble 
for inspection and service. 


11-3 SERVICING RADIO 
COMPONENTS 


a. Removal and Installation 
of Radio 
(4400, 4600 & 4800) 


REMOVAL 
1. Remove four screws from ash 
receiver assembly, disconnect 


lamp socket from receiver as- 
sembly and take out ash receiver 


assembly. 


2. If car is air conditioned, re- 
move two screws securing center 
air outlet assembly to radio trim 
plate and lift off outlet assembly, 
and also center outlet duct 
located directly under outlet 
assembly. 


3. Remove two nuts holding bot- 
tom corners of radio trim plate 
(nuts are on underside of trim 
plate) to dash. 


4. Remove two screws holding 
underside of receiver to cross 
support (see Figure 11-6) and 
partially withdraw radio trim 
plate and receiver. 


do. Remove all lead connectors at- 
tached to receiver and complete 
removal of receiver and trim 
plate. 


6. Further disassembly of trim 
plate from receiver will be ob- 
vious on inspection. 


RADIO AND ANTENNA 


INSTALLATION 


7. Install receiver reverse of re- 
moval and perform antenna trim- 
mer adjustment (ref. subpar. 
11-4, ‘‘a’’). 


b. Removal and Installation 
of Radio (4700) 


REMOVAL 


1. Remove two screws from cen- 
ter console front trim plate as- 
sembly (see Figure 11-8) and 
partially lift up front trim plate. 


2. Disconnect lamp _ socket and 
lighter lead connector and com- 
plete removal of front trim plate. 


3. If car is air conditioned, re- 
move two screws holding air con- 
ditioner center outlet assembly to 
radio trim plate (see Figure 11-7) 
and lift off center outlet assem- 
bly, and also center outlet duct. 


4. Remove four screws and lower 
air conditioner control assembly 
(see Figure 11-8). 


3. Remove two screws from 
lower corners of radio trim plate 
and two screws securing under- 
side of receiver to cross support, 
and partially withdraw receiver 
and radio trim plate. 


6. Remove all lead connectors 
attached .to receiver and complete 
removal of receiver and radio 
trim plate, 


7. Further disassembly of radio 
trim plate from receiver will be 
obvious upon inspection. 


INSTALLATION 


8. Install receiver reverse of re- 
moval and perform antenna trim- 
mer adjustment (ref. subpar. 
11-4, ‘‘a’’), 


c. Removal and Installation 
of Manual and 
Electric Antenna 


REMOVAL 


1. Turn front wheels full right 
and remove antenna access hole 


ACCESSORIES 


cover from right fender outer 
skirt (see Figures 11-9 and 
11-10). 


2. On 4400, 4600 and 4800 Series 
remove antenna nut, adapter, and 
pad from top of fender. On 4700 
Series loosen pinch clamp around 
lower portion of adapter 
assembly. 


3. Disconnect lead-in wire from 
antenna. On electric antenna also 
disconnect motor wire connector. 


4. Remove antenna _ assembly 
through access hole in skirt. 


INSTALLATION 


2. Position antenna rod toward 
rear of car 1 to 2 degrees and 
install antenna reverse of re- 
moval procedure. 


NOTE: On 4700 Series, be sure 
that the adapter assembly fits 
into the slots of the antenna as-. 
sembly. Be sure grounding tab 
is placed between the adapter as- 


sembly and pinch clamp (see Fig- 


ure 11-10). 


IMPORTANT: The Buick anten- 
nas are matched to the receiver 
within the range of the trimmer 
adjustment. Use of other than 
authorized replacement antennas 
is not recommended, 


d. Disassembly and 
Reassembly of 
Electric Antenna 


IMPORTANT: Before work is 
started on the antenna, determine 
if the antenna is in the warranty 
period which is 24,000 miles or 
two years, whichever occurs first. 


Ne et he ee a ee 
If the antenna is in warranty do 


not attempt service on components 
of the antenna drive (see Figure 
11-13) as it will void _ the 
warranty. 


DISASSEMBLY OF BODY 
AND UPPER INSULATOR 


1. Remove the 3 screws holding 
the body and upper insulator as- 
sembly to support tube (see Fig- 
ure 11-13). 


ACCESSORIES RADIO AND ANTENNA 11-171 


FRONT TRIM 
PLATE ASSEMBLY 


AIR CONDITIONER 
CONTROL ASSEMBLY 


Figure 11-8—Center Console Front Trim Plate and Air Conditioner Control Assembly - 4700 Series 
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Figure 11-11—Antenna Lead-In Wire and Motor Control Wire - 4400, 4600 and 4800 Series 
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ANTENNA 
DRIVE 


DRIVE DISC . 


DRIVE PIN — 


DRIVE BEAM— > 
DRIVE PRESSURE : 
BEAM 
DRIVE PIN RETAINER 
ANTENNA PRESSURE 
/ ADJUSTER SPRING 
‘ DRIVE COVER “a 
——————— \, 


— 7/16" HEX NUT 


3/8°' HEX NUT 


MOTOR AND 


INSULATOR 


BUSHING 


£ BOTTOM 
INSULATOR 


—— WATER SEAL 


WASHER 


SUPPORT TUBE —“ 
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TUBE & NYLON REED 


BODY & UPPER / 


INSULATOR 


ADAPTER 


ANTENNA NUT 


Figure 11-13—Electric Antenna (Exploded View) -4400, 4600 and 4800 Series 


2. While applying a back and forth 
rotary motion, carefully pull the 
body upper insulator assembly out 
of the support tube and partially 
slide it over the 0.400 inch diam- 
eter section of the mast until the 
solder joint is accessible. 


3. Unsolder hook-up wire from 
0.400 inch diameter section of 
the mast (see Figure 11-14). 


4. Complete removal of the body 
and upper insulator from the 
mast. 


DISASSEMBLY OF 
SUPPORT TUBE AND MAST 


5. Remove the 3 screws which 
hold the support tube to antenna 
drive. 


~ SUPPORT 
/ TUBE 


SOLDERING 
GUN 


| X 
HOOK-UP WIRE —> < 
BODY & UPPER “Sy Om 
INSULATOR ASSY. aa - 
Figure 11-14—Hook-Up Wire to 
Mast Connection 


6. Holding antenna drive in one 
hand and support tube in other 
hand, pull with a rotary motion 
until the support tube is removed. 


7. Holding antenna drive in one 
hand and the mast in other hand, 
pull with a rocking motion, until 
the insulator bushing and mast 
are free from the tabular fitting 
of antenna drive (see Figure 
11-15). 


8. Apply 12 volts D.C. to the 
green wire of the antenna drive 
until the entire length of nylon 
reed has been expelled, and re- 
move mast. Pull on the mast to 
keep the nylon taut. 


INSULATOR 
BUSHING 


HOLES IN 
TUBULAR 
FITTING 


UPPER FLANGE 
OF BUSHING 


Figure 11-15—Removing and Installing 
Mast and Insulator Bushing 


NOTE: If the antenna drive is in- 
operative, it will be necessary to 
manually remove the nylon reed.:- 
Place the assembly in a vise so 
that the normal plane of the nylon 
reed is parallel with the floor. 
Using both hands, pull on the 0.300 
inch diameter section of the mast 
until the reed is completely 
removed 


9. Using a wire hook or long nose 
pliers remove bottom insulator 
and water seal washer from tubu- 
lar fitting of antenna drive. 


NOTE: IF THE ANTENNA IS IN 
WARRANTY DO NOT DISASSEM- 
BLE BEYOND THIS POINT AS 
IT WILL VOID THE WARRANTY 


AGREEMENT. 


DISASSEMBLY OF 
ANTENNA DRIVE 
(UNIT NOT IN WARRANTY) 


If the antenna drive is no longer 
covered by the manufacturer’s 
warranty and it is necessary to 
repair the antenna drive, proceed 
as follows: 


10. Remove drive cover. 


11. Hold the 7/16" hex nut on the 
output gear assembly shaft, re- 
move the 3/8" hex nut (see Fig- 
ure 11-16), 
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7/16" 

HEX NUT cee 
DRIVE PIN «\ a 
| RETAINER > 


— 


_ BEAM 
DRIVE 


a —— BEAM 
4 


AND DRIVE 


Figure 11-16—Antenna Drive 
(Cover Removed) 


12. Remove the 7/16" hex nut and 
washer. 


13. Lift antenna pressure adjuster 
spring off shaft (see Figure 
11-13). 


NOTE: When removing any of the 


following parts, observe their lo- 
cations and positions to facilitate 
reassembly. 


14. Remove drive pin retainer. 


15. Remove the drive pressure 
beam. 


16. Slide the drive pin from hole 
in the shaft and take off drive 
beam. 


NOTE: Do not lose the 2 steel 
balls in the holes at the ends of 
the drive beam. 


17. Remove the 2 steel balls. 


18. Remove the drive disc from 
the shaft. 


NOTE: Exercise care not to bend 
the drive disc or burr the edges 


of the channel. If it is necessary 


to remove drive body from motor 
of motor drive unit to take outa 


broken nylon reed from storage 
cup, care must be used to pre- 
vent pinion gears (see Figure 
11-17) from falling loose. If for 
any reason the gears fall out or 
have been removed, it will be 


lence rea tect) | era 
necessary to realign them. This 


is done by positioning the right 
and left pinion gears so that the 
mark on each one points at the 
center of the pinion shaft of the 
drive gear which receives the 


motor pinion. 


RADIO AND ANTENNA 


PINION 
GEARS 


Figure 11l-17—Alignment of Gears 


REASSEMBLY OF 
ANTENNA DRIVE 


Reassemble antenna drive com- 
ponents reverse of disassembly 
procedures. The following notes 
apply to assembly steps on which 
Special emphasis is placed. 


19, Reassemble the spring on the 
output gear assembly shaft with 
the largest diameter toward the 
drive pin retainer. 


20. Screw on the 7/16" hex nut 1 


full turn after it touches the 
Spring. 
NOTE: Do not reassemble the 


3/8'' hex nut on the shaft or snap 


the drive cover in place until an- 
tenna is adjusted. 


REASSEMBLY OF MAST, 
SUPPORT TUBE, AND 
BODY AND UPPER 
INSULATOR 


21. Thread nylon reed into an- 
tenna drive. Make sure that bot- 
tom insulator and water seal 
washer are in place and that the 
small diameter end of the bottom 
insulator is downward. Apply 12 
volts D.C. to blue power lead to 
assist feeding operation. Keep 
nylon reed straight to avoid 
kinking. 

NOTE: Position water seal wash- 
er and bottom insulator in the 


tubular fitting of antenna drive 
before the nylon reed completely 
disappears in drive assembly. 
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22. Push 0.400 inch diameter sec- 
tion of mast and insulator bushing 
into tubular fitting (see Figure 
11-15). Make sure that the upper 
edge of insulator bushing flange 
is below the 3 holes in the tubular 
fitting of antenna drive. 


23. Install support tube. 


24. Slip body and upper insulator 
assembly over the 0.400 inch sec- 
tion of mast, but do not connect 
to support tube. Make sure that 
the free-end of the hook-up wire 
extends below the lower edge of 
the body and upper insulator 
assembly. 


25. Solder the free-end of the 
hook-up wire to the 0.400 inch 
diameter section of the mast sec- 
tion, using rosin flux solder (see 
Figure 11-14). 


26. Position and reassemble body 
and upper insulator to support 
tube. 


27. Perform antenna adjustment 
procedure (ref. subpar. ‘‘e’’). 


28. Reassemble 3/8" hex nut and 
drive cover onto antenna drive 
and make sure that the vent hole 
in the drive cover is at the top 
when the antenna is installed in 
the car. 


29. Reseal the antenna drive with 
body sealer and make sure that 
neither the vent hole in the drive 
cover, nor the drain hole in the 
antenna drive is plugged. 


e. Adjustment of Antenna 


1. Remove the drive cover and 
3/8 inch hex nut from the antenna 
drive. 


2. Place antenna drive in a vise 
so that the center line of antenna 
drive is parallel to the bench top. 


3. Using 12 volts D.C.~adjust 
mast tip approximately 6 inches 
from the extreme down position. 


4. Connect one end of a wire se- 
curely to the mast just below the 
tip and the other end to a 25 lb. 
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a ANTENNA 


SPRING 
SCALE 


Figure 1]-18—Antenna Adjusting Test 


Capacity spring scale. Secure the 
Spring scale to the bench so that 
the center line of the scale is in 
line with that of the mast assem- 
bly (see Figure 11-18). 


0. Attach the 12 volt D.C. power 
leads to the antenna drive housing 
and touch the other power lead to 
the blue (down) terminal to jog 
the antenna drive to the point of 
maximum pull before the clutch 
balls override the ridges of the 
drive disc. If the maximum pull 
is less than 15 lbs. turn the 7/16" 
hex nut clockwise a slight amount, 
and recheck the maximum pull. 
If the pull is greater than 15 lbs., 
turn the 7/16" hex nut counter- 
Clockwise a_ slight amount, and 
recheck pull. Repeat until the 
pull is set at 15 lbs. 


6. Holding the 7/16" hex nut so 
it cannot turn, tighten the 3/8" 
hex nut against the 7/16" nut to 
lock it in place. 


7. Disconnect spring scale and 
apply power to the green (up) 
terminal. Run the mast all the 
way out and allow the motor to 
continue running until the clutch 
has made a minimum of 15 en- 
gagements or clicks. 


8. Do the same 
position. 


in the down 


9. Run antenna up and down for a 
3 minute period, then reassemble 
spring scale to mast and recheck 


for maximum pull. 
necessary. 


Adjust as 


10, Snap front cover onto antenna 
drive and make sure that the vent 
hole is at the top when the mast 
is installed in car. 


11. Reseal the assembly with 
body sealer and make sure that 
neither the vent hole in the drive 
cover, or the drain hole in the 
antenna drive is plugged. 


f. Removal and Installation 
of Front Speaker 
(4400, 4600 and 
4800 Series) 


REMOVAL 


1. Remove two screws from top 


front edge of radio grille and 
partially remove grille by pulling 
rear of grille back and upward. 


2. Disconnect speaker connector 
and complete removal of grille 
and speaker, 


3. Further disassembly of speak- 
er from radio grille (see Figure 


11-19) will be obvious on 
inspection. 
INSTALLATION 


4. Install front speaker reverse 
of removal. 


g- Removal and Installation 
of Front Speaker 
(4700 Series) 


REMOVAL 


1. Remove four screws from 
front underside of instrument 
panel cover assembly (see Figure 
11-20) and partially remove cover 
assembly by pulling assembly 
rearward until edge of upper tie 
bar is cleared, and then raising 
cover as far as possible. 


2. Remove speaker connector and 
any other connectors attached to 
components on underside of cover 
assembly. 


RADIO GRILLE 


SPEAKER ASSEM. 
(INSTALL SPEAKER AS SHOWN 
WITH WIRES TOWARD RT. SIDE OF CAR.) 


TO RADIO (LIGHT GREEN & BLACK WIRES) 


SPEAKER OPENING 
ABOVE RADIO 


Figure 11-19—Front Radio Speaker Installation - 4400, 4600 and 4800 Series 
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Figure 11-20—Front Radio Speaker Installation - 4700 Series 
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Figure 11-24—Rear Speaker Fader Control Switch Installation 
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Figure 11-26—Rear Speaker Wire Routing 
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REAR SEAT SPEAKER 
GRILLE —-—-.--—---— 


COVER PLATE 


GROUND SCREW 


SPEAKER FEED - BLACK WIRE 
WITH WHITE STRIPE 


~~ NUT FASTENERS 


Z 


—... SPEAKER & LEAD ASSEMBLY 


Figure 11-27—Rear Speaker Installation - 4700 Series 


3. Complete removal of-cover as- 
sembly and speaker grille. 
CAUTION: Due to limited space, 


some difficulty may be encoun- 


tered in removing cover assem- 
bly. Exercise care not to damage 
speaker magnet. 


4. Further disassembly of cover 
and speaker grille will be obvious 
on inspection. 


INSTALLATION 


9. Install front speaker reverse 
of removal. 


h. Removal and Installation 
of Rear Speaker (4400, 
4600 & 4800 Series) 


Removal and installation of rear 
speaker will be evident on in- 
spection (see Figures 11-21 
through 11-26). 


i. Removal and Installation 
of Rear Speaker 
(4700 Series) 


REMOVAL 


1. Remove cover plate (see Fig- 
ure 11-27) located directly under 


the rear speaker grille by grasp- 
ing lower edges and firmly pull- 
ing rearward. Cover plate is 
wedged between rear. seat 
cushions. 


2. Remove two screws from 
lower end of rear Speaker grille 
and partially remove grille by 
pulling lower end of grille out- 
ward and sliding grille down and 
out. | 

3. Disconnect speaker connector 
and complete removal of speaker 
and grille. 


4. Further disassembly of speak- 
er and grille will be evident on 
inspection. 


INSTALLATION 


2. Install rear speaker reverse 
of removal. 


11-4 RADIO 
ADJUSTMENTS— 
ON CAR 


When making the adjustments 
covered in this paragraph, it is 


ACCESSORIES 


essential to have the car ina 
location that is as free as pos- 
Sible from outside interference. 


a. Antenna Trimmer 
Adjustment 


An antenna trimmer adjustment is 
provided for matching the antenna 
to the receiver. This adjustment 
must always be made after instal- 
lation of receiver and antenna, or 
after any repairs of these units. 
The adjustment should also be 
checked whenever the radio re- 
ception is unsatisfactory. 


1. Raise antenna to 28 inches. 


2. Tune radio to a station between 
600 and 1000 KC that can barely 
be heard with volume turned full 
on. 


3. Remove right inner and outer 
knobs and insert a screwdriver 
in the trimmer screw (see Fig- 
ures 11-6 and 11-7). Rotate trim- 
mer screw until maximum volume 
is achieved. 


4. Install right inner and outer 
knobs. 


b. Setting Push Buttons 


to Desired Stations 


1. Turn on the radio. 


2. Pull push buttons outward. It 
is desirable to set up the push 
buttons in logical sequence, For 
example - lowest frequency of 
desired station on first button, 
next higher frequency station on 
second button, etc. 


3. Carefully tune in the desired 
station manually, then push the 
button all the way in. 


4. Move dial pointer away from 
the selected station and push the 
button to make certain the station 
will be properly tuned in. 


0. Turn tuning knob back and 
forth to make certain that best 
tuning is obtained with the push 
button. If best tuning is not ob- 
tained, repeat Steps 2, 3 and 4. 
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Figure 11-29—Wonderbar Radio Circuit Schematic 
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OPERATION OF 
HEATER SYSTEM 
(4400-4600 AND 
4800 SERIES) 


The heater system for the 4400, 
4600 and 4800 Séries cars is a 
air-mix type system in which the 
temperature of the air is varied 
by diluting heated air with un- 
heated air. The outside air, after 
it enters the system, is divided 
into two air streams. Part of the 
air flow is diverted to the heater 


“DEF” CONTROL WIRE (BLACK) 


CENTER HEATER 
OUTLET 


“REAR CONTROL WIRE (WHITE) 


LEFT HEATER OUCT 
FLOOR COVER 
FLOOR PAN ————_ ~~ 


RIGHT HEATER DUCT 
FLOOR COVER 


flow is by-passed around the 
heater core. 


The heater system consists of 
four major assemblies: (1) a 
blower and air inlet assembly 
(see Figure 11-30) which contains 
the blower fan and motor, and 
outside air door; (2) a heater as- 
sembly which houses the heater 
Core, temperature door and de- 
froster door; (3) right and left 
floor ducts, and also a floor duct 
adapter which houses the rear 
heat door; (4) a heater control 


DEFROSTER 
DUCT 


“AIR” CONTROL WIRE (BLACK) 


MANUAL GATE 
WATER VALVE CONTROL 
E 


TEMP’ CONTROL WIRE 


HEATER ASSEMBLY 
ADAPTER 


which regulates the opening and 
Closing of doors in system. 


The flow of coolant through the 
heater system is as shown in 
Figure 11-32 for 4400 Series 
cars, and Figure 11-33 for 4600 
and 4800 Series cars. A manual 
gate water valve shuts off circu- 
lation of coolant through the 
heater core when system is not 
operating. 


a. Description of Air Flow 


The air flow begins at air intake 


BLOWER AND 
AIR INLET 
ASSEMBLY 


OUTSIDE 
AIR DOOR 


NOTE: 5 16014. BEAD (4 PLACES) OF COMPOUND 
SEALER BETWEEN HEATER DUCT COVER FLANGES & 
DEPRESSION IN FLOOR PAN AS SHOWN. 


Figure 11-30—Heater System - 4400, 4600 and 4800 Series 
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grille located on the cowl forward 
of the windshield (see Figure 
11-34). The outside air passes 
through the air intake grille into 
the cowl air chamber, and then 
into the blower and air inlet as- 
sembly (see Figure 11-30). The 
air flows through the blower, past 
the open outside air door and to 
the heater assembly. 


At the heater assembly, the air 
Stream divides and may flow 
through the heater core or 
through the duct by-passing the 
core. The regulation of the flow 
of air at this point is controlled 
by the temperature door. When 
the door is fully closed, air flow 
through heater core is blocked 
and all air is forced to circulate 
around the core. When the door 
is fully open, the air stream 
through the by-pass around the 
core is blocked and all air is 
forced through the heater core. 
Intermediate positioning of the 
door mixes heated and unheated 
air in proportionate amounts. 


After the air passes through or 
around, or both through and 
around the heater core, it is di- 


AIR CONTROL WIRE (BLACK) 
TEMPERATURE CONTROL WIRE (PLAIN) = 
DEFROSTER CONTROL WIRE (BLACK) 
REAR CONTROL WIRE (WHITE) 


. PLACE ALL CONTROL ARMS AND VALVE 
ARMS !N FULL OFF POSITION 

2. ROTATE ADJUSTERS SO THAT CONTROL 
LEVERS ARE IN LINE AND !/g" FROM 
OFF POSITION 


rected to the defroster door. 
When the defroster door is closed 
all air is channeled to the front 
and/or rear floor area. When the 
defroster door is fully open all 
air is ducted to the defroster out- 
let. Intermediate positioning of 
the defroster valve apportions air 
to both the defroster and the floor. 
Depending on how much heat is 
being directed to the defroster 
outlet, the balance of the air 
stream will flow through the cen- 
ter heater outlet (see Figure 
11-34) to the front floor area and 
to the rear floor area through 
rear floor ducts. The air flow to 
the rear floor is regulated by the 
rear heat door. 


b. Description and Operation 
of Heater System Controls 


The heater system for 4400, 4600 
and 4800 Series cars consists of 
four controls: AIR, TEMP, DEFR, 
and REAR control levers (see 
Figure 11-35). They function as 
follows: 


1. AIR Control Lever—The AIR 


Figure 11-31—Heater Control Wire Adjustment - 4400, 4600 and 4800 Series 
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control lever regulates the po- 
sitioning of the outside air door, 
and operation of the blower 
motor. The lever has four posi- 
tions. The first position opens the 
outside air door which must be 
open to initiate air circulation 
through the system. The second, 
third and fourth positions activate 
the blower motor to low, medium 
and high speeds. 


The heater door control assembly 
(see Figure 11-36) actually per- 
forms the afore mentioned func- 
tions. The unit is located on the 
blower and air inlet assembly and 
is directly linked to the outside 
air door. In addition, the unit 
houses the heater blower switch. 
A control cable directly connects 
the heater door control assembly 
to the AIR lever. 


2. TEMP Control Lever—The 
TEMP control lever opens or 
closes the temperature door, and 
also manual gate valve. Movement 
of the control forward dilutes 
heated air with gradually de- 
creasing amounts of unheated air. 


3. DEFR Control Lever—This 
lever regulates the opening and 
closing of the defroster door. Po- 
Sitioning of the lever forward di- 
verts the air flow to the defroster 
outlet. The defroster door will 
divert all of, or a portion of the 
available air to the defroster 
outlets. 


4. REAR Control Lever—The 
rear control lever opens and 
closes the rear heat door located 
in the adapter assembly. When 
this door is open it diverts an 
amount of air, proportionate to 
its opening, to the rear seat. 


c. Description of 
Ventilation Doors 


An outside air vent is provided 
on each of the floor side kick 
pads. The opening and closing of 
the vent doors is controlled by a 
LEFT VENT anda RIGHT VENT 
control knob on the instrument 
panel. 
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AIR BY-PASS 
DUCT 


HEATER ASSEMBLY 


OUTSIDE 


OUTSIDE 
AIR DOOR 


BLOWER MOTOR 


TEMPERATURE 


HEATER FLOOR DUCTS 


DOOR MAX. 


BLOWER AND AIR 
INLET ASSEMBLY 


TOP VIEW 


AIR TO DEFROSTER 
OUTLET 


HEATER 
ASSEMBLY 


CENTER 
HEATER 


NN HEATER 
ADAPTER 
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Figure 11-34—Heater System Air Flow - 4400, 4600 and 4800 Series 


11-6 DESCRIPTION AND 
OPERATION OF 
HEATER SYSTEM 
(4700 SERIES) 


The heater system for the 4700 
series cars is essentially similar 
to the system for 4400, 4600 and 
4800 series cars in so far as it 
is an air-mix type system, and 
the air flow is basically the same. 
The heater system has six major 
assemblies: (1) a blower assem- 
bly (see Figure 11-37) which 
houses the blower fan and motor; 
(2) an outside air door and case 
assembly which contains the out- 
Side air door, blower resistor as- 
sembly and the vacuum diaphragm 
to operate the door; (3) the air 
inlet assembly which houses the 
temperature door; (4) a heater 
assembly which contains the heat- 
er core; (5) console center duct 


and adapter assemblies (see Fig- 
ure 11-38); (6) a heater and de- 
froster control assembly which 
controls regulation of doors and 
blower motor. 


The flow of coolant thru the heat- 
er system is as shown in Figure 
11-39. A manual gate water valve 
shuts off flow of coolant thru 
heater core when system 
inoperative. 


a. Description of Air Flow 


The air flow (see Figure 11-40) 
is similar to 4400, 4600, and 4800 
series heater system, except that 
the temperature door is located 
in the air inlet assembly. In addi- 
tion, no rear heat door is pro- 
vided so that there is a constant 
flow of heat to the rear outlets as 
well as the front outlets when air 
is being directed to the floor of 
the car. 


b. Description and 
Operation of Heater 
System Controls 


The heater system for the 4700 
Series cars has three control 
levers: HEATER TEMP lever, 
DEFROSTER lever, and BLOWER 
lever (See Figure 11-41). They 
function as follows: 


ee 


DEFR REAR 


TEMP 
y 


Figure 11-35—Heater System Control 
Levers - 4400, 4600 and 
4800 Series 
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DEFROSTER Control Lever 


HEATER TEMP Control Lever 


BLOWER 
Switch Control 


LEFT Vent Control Lever 


= 
| BLOWER rrr 
ao 


MN 
OFF--HIGH 


OFF 


DEFROSTER 


DEICE 


5 
HEATER TEMP WARMER 


RIGHT Vent Control Lever 


Figure 11-41—Heater System Control Levers - 4700 Series 


1. HEATER TEMP Control Lever 
- This lever regulates the posi- 
tioning of the temperature door, 
outside air door, closes one of 
the electrical switches necessary 
for operation of the blower motor, 
and also opens the manual gate 
water valve. Initial movement of 
the lever from OFF position ap- 
plies vacuum to the vacuum dia- 
phragm controlling the outside air 
door, and closes a switch in the 
blower circuit. Further movement 
of the lever opens the tempera- 
ture door and manual gate water 
valve. 


2. DEFROSTER Control Lever— 
This lever regulates the position- 
ing of the defroster door. In 
addition, similar to the HEATER 
TEMP control, the lever also 
Opens the outside air door and 
closes a switch in the blower cir- 
cuit. Initial movement of the lever 
just past OFF position applies 


vacuum to the outside air door 
vacuum diaphragm and closes one 
of the blower circuit switches. 
Further movement of the lever 
opens the defroster door. 


3. BLOWER Switch Control - This 
control operates a three position 
blower switch. First, second and 
third positions of lever respec- 
tively provide low, medium, and 
high blower speeds. 


NOTE: For blower motor oper- 
ation both switches (the switch 
controlled jointly by the HEATER 


TEMP and DEFROSTER control 
levers, and the switch controlled 


by the BLOWER lever) must be 

closed, 

11-7 SERVICING 
HEATER SYSTEM 
COMPONENTS 
(4400-4600 AND 
4800 SERIES) 


a. Air, Temperature, 
Defroster and Rear 
Control Wire Adjustment 


The air, temperature, defroster 
and rear control wires (see Fig- 
ure 11-31) are all adjusted by 
means of adjuster nuts. To gain 
access to the adjuster nuts re- 
move the glove box from instru- 
ment panel. Adjust position of 
control lever to full off and rotate 
adjuster nut until lever knobs are 
in line and lever has approxi- 
mately 1/8 inch springback from 
full off position. Work lever thru 
travel several times and recheck 
for proper adjustment. 


NOTE: When adjusting the air 
control wire, the manual gate 
water valve control wire should 
be disconnected. To install water 
valve control wire refer to sub- 
paragraph ‘‘b’’. 
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b. Manual Gate Water 
Valve Control Wire 
Installation 


1. Position TEMP control lever 
and lever of manual gate water 
valve to full off. 


NOTE: To set water valve to 
closed position--rotate lever ina 
Clockwise’ direction until _ it 
touches pipe. TEMP control lever 
should have 1/8 inch springback 
(ref. subpar. ‘‘a’’) before install- 
ing wire. 


2. Attach control wire to water 
valve lever and temperature door 
lever and secure in position. 
Work TEMP lever thru its travel 
Several times and recheck for 
approximately 1/8 inch spring- 
back action, and to insure no 
binding action exists. 


c. Heater Door Control 
Assembly Adjustment 


The following adjustment is rec- 
Ommended if there is not full 
travel of the AIR control lever, 
or if the heater door control as- 
sembly is removed. 


1. Position AIR control lever on 
instrument panel to full on. 


2. Remove top cover (see Figure 
11-36) from heater door control 
assembly and disconnect air con- 
trol wire. 


3. Loosen screws securing con- 
trol assembly to blower and air 
inlet assembly and _ reposition 
control assembly so that lever of 
outside air door is fully open. 


NOTE: To open outside air door, 
the door lever should be rotated 
in a clockwise direction. 


When making adjustment be sure 
lever of heater door control as- 
sembly is fully extended. 


4. Secure control assembly in po- 
sition and reassemble air control 
wire to assembly. 


5. Readjust air control wire as 
necessary (ref. subpar. ‘‘a’’), 


6. Reassemble heater door con- 
trol assembly and seal edges with 
body sealer. 


d. Removal of Heater 
System Components 


To remove heater core it is 
necessary to take out heater as- 
sembly. Removal of all compon- 
ents of heater system will be 
obvious on inspection (see Fig- 
ures 11-42 and 11-43), 


NOTE: Removal of two screws 
(see Figure 11-42) securing blow- 
er and air inlet assembly to cowl 
may be facilitated by taking off 
of hood right-hand hinge, and also 


right fender skirt antenna access 


hole cover (see Figure 11-9). 


e. Right Vent and Left 
Vent Control Wire 
Adjustment 


To adjust vent controls (see Fig- 
ure 11-44), set vent knob 1/8 inch 
from full off position, fully close 
vent door and secure control wire 
Sheath in position. To gain access 
to control wire clamp remove 
floor kick pads. 


11-8 SERVICING HEATER 
SYSTEM 
COMPONENTS 
(4700 SERIES) 


a. Heater Temperature and 
Defroster Control 
Wire Adjustment 
The heater temperature and de- 
froster levers are adjusted by 
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means of adjuster nuts on the 
control wires (see Figure 11-45). 
To gain access to adjuster nuts 
remove three screws securing 
console left trim panel to center 
console and take out trim panel. 
Adjust control levers to full off 
and rotate adjuster nuts. until 
lever knobs are in line and 
approximately 1/8 inch spring- 
back exists. Work lever back and 
forth several times and recheck 
for proper adjustment. 


NOTE: When adjusting the heater 
temperature control wire, dis- 
connect the control wire linking 
the manual gate water valve and 
the bottom lever of the tem- 
perature door (see Figure.11-39). 


b. Manual Gate Water 
Valve Control Wire 
Installation 


Position TEMP control lever and 
lever of manual gate water valve 
to full off. 


NOTE: TEMP _ control lever 
should have 1/8 inch springback 
(Ref. subpar. ‘‘a’’). To set water 
valve to closed position - rotate 
lever in a clockwise direction 
until it touches pipe. 


Attach control wire to water valve 
lever and temperature door lever 
and secure in position. Work 
TEMP lever thru its travel sev- 
eral times and _ recheck for 
approximately 1/8 inch spring- 
back action, and to insure no 
binding action exists. 


ec. Removal of Heater 
System Components 


To remove heater core it is 
necessary to take out heater 
assembly. Removal of all com- 
ponents of heater system will be 
obvious on inspection (see Fig- 
ures 11-37, 11-38, and 11-46). 
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d. Left and Right Vent 11-9 HEATER SYSTEM 
Control Wire Adjustment TROUBLE 
DIAGNOSIS 


To adjust vent controls (see Fig- NOTE: It is suggested that prior 
ure 11-41) remove three screws to inspecting a car for heater 
and take out console left trim system malfunctions, the owner 
panel (see Figure 11-45). Rotate be checked to determine if system 
vent control wire adjuster nuts is being operated correctly. All 
to obtain 1/8 inch springback windows and vents must be closed 


when lever in full off position. to effect maximum heat buildup. 


Figure 11-44—Vent Controls - 4400, 
4600 and 4800 Series 


TROUBLE CORRECTION 


4400, 4600 & 4800 Series 


1. Blower motor inoperative. . Check fuse. . 


. Check for defective heater blower switch (see Figure 
11-36). 


. Check motor ground wire (see Figure 11-32). 


. Check for defective blower resistor assembly (see Figure 
11-32). 


. Check for loose connectors or broken wires. 


2. Insufficient heating. . Check operation of outside air door (ref. subpar. 11-7, 
‘fa’? and ‘‘c’’), temperature door, and rear heat door to 
insure full opening and closing. 


. Check for air leaks around Sealing edges of components. 
. Check for insufficient coolant. 


3. Inadequate defrosting. . Check operation of outside air door (ref. subpar. 11-7, 
‘ta’? and ‘‘c’’), temperature door or defroster door. 


. Also refer to above corrections 2b and 2c. 
4700 Series 
4. Blower motor inoperative. . Check fuse. 


. Check for defective heater blower switches (2) located on 
heater-defroster control assembly. 


. Check blower motor ground wire (see Figure 11-39). 


Check for defective blower resistor assembly (see Fig- 
ure 11-37). 


. Check for loose connections or broken wires. 


5. Insufficient heating. . Check operation of outside air door (ref. subpar. 11-6, 
‘h’’), and temperature door (ref. subpar. 11-8, ‘‘a’’). 


_ Also refer to above corrections 2b and 2c. 


6. Insufficient defrosting. . Refer to correction 5a. 


. Check operation of defroster door (ref. subpar. 11-8 
ta"), 
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SECTION 11-C 
OPTIONAL HEATER-AIR CONDITIONER SYSTEM 


CONTENTS OF SECTION 11-C 


Paragraph Subject Page Paragraph Subject Page 
11-10 Specifications ..........e.-. 11-46 11-15 Service Procedures......... 11-87 
11-11 Description and Operation of 11-16 Compressor Clutch, Coil 

Optional Heater - Air and Shaft Seal, Removal 
Conditioner System......... 11-47 and Installation .......... 11-96 
11~12 Description and Operation of Air 11-17 Disassembly, Inspection and 
Conditioner Compressor ...... 11-57 Assembly of Compressor 
11-13 Heater - Air Conditioner Controls Internal Parts........... 11-104 
and Air Distribution System - 11-18 Evacuation, Leak Testing 
4400-4600-4800 ........... 11-67 and Charging of Air 
11-14 Air Distribution System Conditioner ..........0.e. 11-112 
Operation and Trouble 11-19 Air Conditioner Functional Test . . 11-114 
Diagnosis - 4700 .......... 11-78 11-20 Air Conditioner Trouble Diagnosis. 11-114 


171-10 SPECIFICATIONS 


a. Tighening Specifications 


Part MOG ALON os, sey sheer Ae cay oe) Wa ee ~~ a Wa ns BE OS Gece ails A) NS Che Te a Se ie ek a a ate WI, le Cae ee Ve Ft. Lbs. 
Nut Drive Plate Nut to: Compressor Shait:s.-¢ 1... tes Spe ieee Seo oe Rw Ww ewe we 14-16 
Nut Compressor .Rear Head to Shell... 6.0 ae 6 eee ee Se <a Sue we 19=23 
Cap Sehrader Service- Valve -<: 6: <a. ww, io ses Ge ee eee et Bl Se ee ee ee a es a ne a 4-5 


For compressor mounting bracket bolts see Figures 11-92 and 11-93. 


Aluminum or 
Steel Tubing Copper Tubing 
Metal Tube Thread and Torque Torque Nominal Torque 
Outside Diameter Fitting Size Lb.-Ft. Lb.-Ft. Wrench Span 


If a connection is made with steel to aluminum or copper, use torques for aluminum. In other words, use 
the lower torque specification. 


Use steel torques only when both ends of connection are steel. 


Figure 11-47—Pipe and Hose Connection Torque Chart 


b. Compressor Specifications 


LVDS ee, B. Jak Pat shee Baked veh ae Rist Yana ey daly EA EA Ge Se a we A Se Sc Oe Pe ee ee ee Bes Sot eS eee eae Six Cylinder Axial 
MAC ae fx Sasa Sor ctv sh, a ea me eee ae gh et AR im Oe as GB wD hrs see Ma iw let gs Spel nats Rs Ae oe let SG ah a gh car ee, ep vee ces Vie Me ee . . Frigidaire 
bb Sh, ee ae ee thn SE, she as came Shy sae oe k= ecw st ae Sa eR ae aa Nal? we aig a es ea ee a ee, eee: CLO 
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b. Compressor Specifications 


DN: Jo 2) sae see ee aha he sale alt daw Gas ae da WOE an es FE kn ee ee Re Boe, I a ees aye Jo a, en SA Si el, he heck tae 
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Belt Tension 


c. Miscellaneous 


Refrigerant 
System Capacity (Fulley Charged) 


11-11 DESCRIPTION AND 
OPERATION OF 
OPTIONAL HEATER- 
AIR CONDITIONER 
SYSTEM 


a. 4400, 4600 and 4800 Series 


The heater-air conditioner sys- 
tem for the 4400, 4600 and 4800 
Series cars is a series type, air 
mix system. The air flows thru 
the evaporator core, and then may 
either flow thru, around, or both 
thru and around the heater core. 
This arrangement affords the 
driver with the advantage of being 
able to cool the air (to de- 
humidify) and reheat the air as 
may be required on cool, damp 
days. The temperature of the air 
is controlled by regulation of the 
mixture between hot and cold air. 
A manual water valve is provided 
to control the flow of coolant to 
the heater core. 


To operate the heater the 
CLIMATE control (ref. par. 
11-13, see Figure 11-71) must 
be in the HEAT position. The 
four levers (AIR, TEMP, DEFR, 
AND REAR) will operate the same 
aS on the non-air conditioned 
heater system. The heater por- 
tion of the system also has the 
same AIR, TEMP, DEFR, AND 
REAR control wire adjustments as 
on the non-air conditioned heater 


OPTIONAL HEATER-AIR CONDITIONER SYSTEM 11-47 


system (ref. par. 11-15). The 
AIR control wire connects to the 
blower and circuit control assem- 
bly mounted under the instrument 
panel on the heater case. The 
TEMP control wire attaches to 
the temperature door in the 
heater assembly. A second con- 
trol wire runs from the tempera- 
ture door to the manual water 
valve located on the right fender 
skirt. Thus, the initial movement 
of the TEMP lever from off fully, 
opens the water valve and also 
proportionately opens the tem- 
perature door to allow some air 
to pass thru the heater core. 
Further movement of the TEMP 
lever only serves to further open 
the temperature door. 


b. 4700 Series 


The 4700 Series heater-air con- 
ditioner system is an air mix 
type system; however, the air 
ducts are situated such that the 
air flow for air conditioning and 
the air flow for heating are en- 
tirely separate. The temperature 
of the heated air is controlled by 
regulation of the mixture of hot 
and cold air. The heater portion 
of the heater-air conditioner sys- 
tem for 4700 Series cars is the 
same heater used for non-air 
conditioned cars. For further in- 
formation pertaining to the heater 
system refer to Section 11-B. 


Frigidaire 525 Viscosity 
10-1/2 oz. Fluid 
See Figure 11-65 
.022" to .057"' 
Magnetic 


a lok Sieh Sle lah cae ant pie! Sige Sak scat apse Win kes pag? ard Uhr ale Sa" Ss Ys Hacc Se ae Ges Sa eek Ca ke 2 “ae a es See Figures 2-47 and 2-48 


Freon 12, Ucon 12, Genetron 12, Isotron 12 


4400-4600-4800 4 lbs. 
4700 3 1/2 lbs. 
30 Amp. Located on Fuse Block 
Suction Throttle Valve 


c. Both Systems, 
4400-4600-4800 
Series and 4700 Series 


Both the 4400, 4600 and 4800 
Series system and the 4700 Series 
system are Similar in that the 
same blower is used to force air 
thru the air conditioner ducts 
and/or the heater ducts simul- 
taneously. In addition, the re- 
frigerating components of the 
heater-air conditioner system are 
all located in the engine com- 
partment. They are namely the 
(1) compressor, (2) condenser, 
(3) receiver-dehydrator, (4) 
evaporator, (5) suction throttle 
valve, (6) expansion valve, and 
(7) muffler (see figures 11-48 and 
11-49). 


A larger capacity radiator and 
fan to increase cooling system 
efficiently are included on all fac- 
tory equipped cars with air con- 
ditioner. Also, a fan clutch is 
used. 


Air conditioner equipped cars 
have the fuel vapor by-pass sys- 
tem. This consists of a special 
fuel filter and fuel return lines 
which allow a constant flow of fuel 
from gas tank to filter and back 
to tank. This reduces the pos- 
sibility of vapor lock when oper- 
ating in extremely hot weather. 
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Any service work that requires 
loosening a refrigerant line con- 
nection should be performed only 
by qualified service personnel 
who have attended either Buick or 
other automotive air conditioner 
training schools. Whenever a 
hose or pipe is disconnected from 
any unit, refrigerant will escape. 
Any work involving the handling 
of refrigerants requires special 
equipment and a knowledge of its 
proper use. 


The air conditioner uses Schrader 
valve fittings instead of shut-off 
service valves; therefore, when- 
ever a part is removed that is 
in the refrigeration circuit or a 
line disconnected, the refrigerant 
must be discharged from system 
aS described in paragraph 11-15, 


‘tq? 
e 


d. Description of Components 


NOTE: See paragraph 11-12 for 
description of compressor. 


1. Hoses. The connecting ele- 
ments are made from a high tem- 
perature, high pressure synthetic 
rubber hose with double cord re- 
inforcements. The hose ends are 
fitted with O-ring fittings. 


2. Schrader Service Valves. Two 
Schrader service valves are used 
on the air conditioner for evac- 
uating and charging the system. 
The valve located on the com- 
pressor discharge line at rear of 
compressor, also is used for 
checking compressor head or dis- 
charge pressures. The low pres- 
Sure valve located on the suction 
throttle valve is also used for 
checking evaporator pressure 
when functional testing system or 
adjusting suction throttle valve. 


3. Condenser. The condenser is 
Similar to the ordinary car radi- 
ator but is designed to withstand 
much higher pressures, The con- 
denser used on all series is of 
aluminum construction. The con- 
denser is mounted in front of the 
radiator so that it receives a high 
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Figure 11-50—Expansion Valve 


volume of air. Air paSSing over 
the condenser cools the hot high 
pressure refrigerant gas, causing 
it to condense into high pressure 
liquid refrigerant. 


4. Receiver-Dehydrator. The re- 
ceiver-dehydrator is located at 
the right front of engine com- 
partment. A liquid indicator or 
sight glass is an integral part of 
the outlet pipe of the receiver- 
dehydrator. The sight glass 
Serves as an aid to diagnosis. 
The appearance of bubbles or 
foam beneath the sight glass when 
ambient temperature is higher 
than 70°F indicates air or a 
Shortage of refrigerant in the 
system. 


CAUTION: Continuous bubbles 
may appear in a properly charged 
system on a cool day. This may 
be considered normal if tempera- 
ture of surrounding air is low. 


The purpose of the receiver part 
of assembly is to insure a solid 
column of liquid refrigerant to the 
expansion valve at all times, pro- 
vided the system is properly 
charged. The dehydrator part of 
assembly functions to absorb any 
moisture that might be present 
in system after assembly. Also, 


it traps foreign material which 
may have entered system during 
assembly. 


NOTE: IN and OUT are stamped 
on receiver. IN attaches to con- 
denser and OUT to liquid line. 


0. Expansion Valve. The expan- 
sion valve is located at the inlet 
to the evaporator core. 


The expansion valve consists of 
a capillary bulb and tube which 
is connected to an operating dia- 
phgram sealed within the valve 
itself, and an equalizer line which 
connects the valve with the suc- 
tion throttling valve outlet pres- 
sure. See Figure 11-50. 


The valve contains three opera- 
ting pins, valve stationary Seat, 
valve, valve carriage, adjusting 
spring and screw, an inlet which 
has a fine mesh screen, and an 
outlet connection (which attaches 
to the evaporator). The fine mesh 
screen at the inlet of the valve 
provides protection to the valve 
by preventing dirt and other for- 
eign material from entering the 
valve. 


While this valve is located at the 
inlet of the evaporator, the 
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thermo bulb is attached to the 
evaporator outlet pipe. 


The equalizer line joins the ex- 
pansion valve to the suction 
throttle valve outlet so that this 
pressure will register in the ex- 
pansion valve. 


The purpose of the expansion 
valve is to regulate the flow of 
liquid refrigerant into the evapo- 
rator automatically in accordance 
to the requirements of the 
evaporator. 


This valve is the dividing point 
in the system between high pres- 
sure liquid refrigerant supplied 
from the receiver and relatively 
low pressure liquid and gaseous 
refrigerant in the evaporator. It 
is so designed that the tempera- 
ture of the refrigerant at the 
evaporator outlet must have 6°F. 
of superheat before more refrig- 
erant is allowed to enter the 
evaporator. Superheat is an in- 
crease in temperature of the 
gaseous refrigerant above the 
temperature at which the refrig- 
erant vaporized. 


NOTE: The superheat setting on 


the 4700 expansion valve is 10°F. 


For explanation purposes, the 6° F 
setting of the 4400, 4600 and 4800 
will be used. 


A capillary tube filled with carbon 
dioxide and the equalizer line 
provide the temperature regula- 
tion of the expansion valve. This 
capillary tube is fastened to the 
low pressure refrigerant pipe 
coming out of the evaporator so 
that it communicates the tem- 
perature of the refrigerant at this 
point to the expansion valve. If 
the temperature differential be- 
tween the inlet and outlet de- 
creases below 6°F., the expansion 
valve will automatically reduce 
the amount of refrigerant enter- 
ing the evaporator. 


If the temperature differential in- 
creases, the expansion valve will 
automatically allow more refrig- 
erant to enter the evaporator. 
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It is the temperature of the air 
passing over the evaporator core 
that determines the amount of 
refrigerant that will enter and 
pass through the evaporator. 
When the air is very warm, the 
heat transfer from the air to the 
refrigerant is great and a greater 
quantity of refrigerant is required 
to cool the air and to achieve the 
proper superheat on the refrig- 
erant gas leaving the evaporator. 
When the air passing over the 
evaporator is cool, the heat 
transfer is small and a lesser 
quantity of refrigerant is required 
to cool the air and to achieve the 
proper superheat on the refrig- 
erant gas leaving the evaporator. 


A mechanical adjusting nut loca- 
ted within the valve is provided 
to regulate the amount of refrig- 
erant flow through the valve; when 
turned, move the spring seat to 
increase or decrease the tension 
on the needle valve carriage 
spring. By varying the tension 
on this spring, it is possible to 
regulate the point at which the 
needle valve begins to open or 
close, thereby regulating refrig- 
erant flow into the evaporator. 
As this adjustment feature is in- 
side the valve, no external ad- 
justment is possible. All expan- 
sion valves are preset at the 
time of manufacture. 


When the air conditioning system 
has not been operating, all pres- 
sure within the expansion valve 
assembly will have equalized at 
the ambient (surrounding air) 
temperature, thus the pressure 
above and below the operating 
diaphragm and at the inlet and 
outlet side of the valve will be 
equal. (Pressure under the dia- 
phragm is evaporator presssure. 
It reaches this area by means of 
clearance around the operating 
pins which connects the area 
under the diaphragm with the 
evaporator pressure area.) While 
pressures in the expansion valve 
are almost equal, the addition of 
the valve adjusting spring pres- 
sure behind the needle will hold 


the needle valve over to close 
the needle valve orifice. 


When the air conditioning system 
first begins to operate, the com- 
pressor will immediately begin 
to draw refrigerant from the 
evaporator and in the area under 
the operating diaphragm. As the 
pressure in this area decreases, 
the pressure above the diaphragm 
exerted by the carbon dioxide in 
the capillary tube will overcome 
Spring pressure and push the dia- 
phragm against the operating 
pins, which in turn will force the 
needle off its seat. 


Refrigerant will then pass through 
the expansion valve into the evap- 
orator where it will boil at a 
temperature corresponding to the 
pressure in the evaporator. This 
will begin cooling the air passing 
over the evaporator, and, also it 
will begin to cool the evaporator 
outlet pipe. 


The valve adjusting spring is cal- 
ibrated so that the pressure of 
the refrigerant in the evaporator 
outlet pipe and equalizer line to 
the valve, plus the spring force, 
will equal the force above the 
Operating diaphragm when the 
temperature of the refrigerant in 
the evaporator outlet is 6°F. 
above the temperature of the re- 
frigerant entering the evaporator. 
In other words, the refrigerant 
Should remain in the evaporator 
long enough to completely vapor- 
ize and then warm (superheat) 
6°F., 

If the temperature differential be- 
gins to go below 6°F. (outlet pipe 
becoming too cold) carbon dioxide 
pressure in the capillary tube and 
area above the diaphragm de- 
creases, allowing the valve ad- 
justing spring to move the needle 
valve towards its seat closing off 
the flow of refrigerant past the 
needle valve. 


If the temperature differential be- 
gins to go above 6°F. (outlet pipe 
too warm), the pressure in the 
capillary tube and area above the 
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operation diaphragm will in- 
crease, puShing this diaphragm 
against the operating pins to open 
the needle valve further, admit- 
the needle valve further, ad- 
mitting more refrigerant to the 
evaporator. 


The equalizer line permits the 
STV outlet pressure to be im- 
posed on the expansion valve dia- 
phragm, thus, over-riding its 
normal control of liquid refriger- 
ant. As the compressor capacity 
becomes greater than the evapo- 
rator load, the drop in compres- 
sor suction line pressure forces 
the expansion valve to flood liquid 
through the evaporator and STV, 
thus preventing the suction pres- 
sure from dropping below a pre- 
determined pressure. 


The equalizer line is used prim- 
arily to prevent prolonged and 
constant operation of the com- 
pressor in vacuum conditions. 
This operation is considered un- 
desirable both from a noise angle 
and from possibility of subjecting 
the compressor to reduced oil 
return. Additional considerations 
for having the external equalized 
expansion valve are to maintain 
a full evaporator during throt- 
tling, and also guard against non- 
condensibles entering the system, 
especially through loosened 
fittings. 


6. Evaporator. The evaporator 
core on the 4400, 4600 and 4800 
Series is of plate type design and 
is located near the center of the 
cowl in the engine compartment. 
The 4700 Series evaporator is of 
the tube and fin (Series) design 
and is located under the right 
Side of the instrument panel. 


The purpose of the evaporator 
core is to cool and dehumidify 
the air that is flowing through it 
when the system air conditioner 
iS in operation. High pressure 
liquid refrigerant flows through 
the orifice in the expansion valve 
into the low pressure area of the 
evaporator. This regulated flow 
of refrigerant boils immediately. 


Heat from the core surface is 
lost thru boiling and vaporizing 
of the refrigerant which is cooler 
than the core, thereby cooling the 
core. The air passing over the 
evaporator loses its heat to the 
cooler surface of the core. As 
the process of heat loss from the 
air to the evaporator core sur- 
face is taking place, moisture 
in the air condenses on the out- 
side surface of the evaporator 
core and is drained off. 


Since Refrigerant-12 will boil at 
21.7°F. below zero at atmo- 
spheric pressure (see Figure 
11-51) while water freezes at 32° 
F., it becomes obvious that the 
temperature in the evaporator 
must be controlled so that the 
water collecting on the core sur- 
face will not freeze in the fins of 
the core and block off the air 
passages. In order to control the 
temperature, it is necessary to 
control the amount of refrigerant 
entering the core and the pres- 
sure inside the evaporator. 


To obtain maximum cooling, the 
refrigerant must remain in the 
core long enough to completely 
vaporize and then superheat a 
minimum of 6°F. If too much or 
too little refrigerant is present in 
the core, then maximum cooling 
efficiency is lost. The expansion 
valve in conjunction with the suc- 
tion throttling valve is used to 
provide this necessary refriger- 
ant volume control. 


An oil bleed line is connected 
from the bottom of the evaporator 
to the outlet side (compressor 
suction) of the suction throttle 
valve. This bleed line is con- 
nected to a check valve on the 
suction throttle valve. The check 
valve is a special low force 
Spring valve core. 


The bleed line is in the system as 
an insurance measure to provide 
increased compressor life during 
times of low refrigerant charge. 
During normal-charge conditions 
this line is of no particular bene- 
fit as the compressor runs on an 
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REFRIGERANT-12 
PRESSURE-TEMPERATURE RELATIONSHIP 


The table below indicates the pressure of 
Refrigerant-12 at varlous temperatures. For 
instance, a grum of Refrigerant at a temper - 
ature of 60 F. will have a pressure of 64.1 
ps. Lf it is heated to 125°F. the pressure will 
increase to 167,5 psi. It also can be used con- 
versely to determine the temperature at which 
Refrigerant-12 boils under various pressures. 
For example, at a pressure of 30.1 psi, Re- 
frigerant boils at 32°F. 


TEMP (°F) PRESSURE (PSIG) TEMP. (°F.) 


PRESSURE (PSIG) 
-21.7 0 {atmospheric 52.0 


pressure) 57.7 
63.7 
70.1 
76.8 
84.1 
91,7 
99.6 

108.1 
116.9 
126.2 
136.0 
146.5 
157.1 
167.5 
179.0 


Figure 11-51—Pressure and 
Temperature Relationship 
of Refrigerant-12 


adequate oil supply. With partial- 
ly depleted refrigerant charge, 
oil and refrigerant mixture will 
flow from the bottom tank of the 
evaporator through the oil bleed 
line to the compressor. This oil 
flow helps to prevent oil deficien- 
cies in the compressor that could 
arise under these conditions. 
During times of zero-change no 
refrigerant will be available to 
carry oil back to the compressor. 
It is therefore important that 
completely discharged systems be 
kept to a minimum of operation, 
thus preventing seizure. 


The bleed line’s check valve in 
the STV opens at 5 psi differential 
pressure between the evaporator 
inlet pressure and the STV outlet 
pressure. This check valve is 
fully open when these two pres- 
sures exceed 12 psi differential. 
Below the 5 psi differential, the 
check valve will be closed to pre- 
vent refrigerant and oil from 
flowing out the bottom of the 
evaporator. This feature prevents 
refrigerant cooling capacity 
losses within the evaporator as 
may occur when driving thru 
heavy traffic when cooling de- 
mands are greatest on the system 
due to low rpm of the engine. 
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At all times when the compressor 
capacity (evaporator inlet pres- 
sure) exceeds the evaporator load 
demands by 5 pSi or greater, this 
valve starts to open. It then per- 
mits refrigerant and oil to flow 
from the evaporator bottom tank 
to the inlet of the compressor. 


7. Suction Throttle Valve. Two 
different suction throttle valves 
are used. One for the 4400, 4600 
and 4800 air conditioner and one 
for the 4700 air conditioner. The 
difference between these two 
valves is the method of con- 
trolling the setting of the valve 
for less cooling. 


The 4400, 4600 and 4800 has a 
two position suction throttle valve 
which obtains the maximum cool- 
ing setting by applying vacuum to 
its vacuum diaphragm. For set- 
ting this valve for less cooling, 
the vacuum is exhausted from the 
diaphragm. 


The 4700 suction throttle valve 
has a vacuum diaphragm of dif- 
ferent construction. Maximum 
cooling is obtained when vacuum 
is not applied to the diaphragm. 
A vacuum modulator is used with 
the 4700 suction throttle valve to 
vary the vacuum to the diaphragm 
from 0 to 6-1/2 inches and set 
it at a higher setting (less cool- 
ing). The greater the vacuum 
present in the diaphragm (up to 
6-1/2 inches) the higher the air 
conditioner outlet temperature. 


The suction throttle valve (STV) 
controls the evaporator pressure 
and in turn the evaporator air 
outlet temperature. Also the STV 
prevents freezing of the conden- 
sation on the evaporator core 


surface. The STV consists of a 
valve body, piston, piston dia- 
phragm, control spring, dia- 


phragm cover, diaphragm cap and 
vacuum diaphragm. See Figures 
11-52 and 11-53. 


The inside of the piston is hollow 
and is open to the piston dia- 
phragm by small holes in the end 
of the piston. Located in the 
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lower extremity of the piston is 
a fine mesh screen, held in place 
by a retainer. The purpose of this 
screen is to prevent any foreign 
particle of any substance enter- 
ing the piston and lodging in the 
holes drilled in the piston wall 
and possibly scoring the surface 
of the body, thus interfering with 
its proper operation. 


The piston diaphragm retains the 
piston to it by a tab on the front 
side and has the cup held against 
it by the spring on the rear side. 
The vacuum diaphragm actuating 
pin fits in the end of the cup. 
The body of the vacuum dia- 
phragm threads into the valve 
cover and determines the amount 
of spring tension on the cup. The 
vacuum diaphragm is locked in 
position by a locknut. 


On the 4700 Series, the suction 
throttling valve vacuum dia- 
phragm is connected to the vac- 
uum modulator on the instrument 
panel by a small hose. When 
vacuum is present on the dia- 
phragm, it is pulled toward the 
piston and its pin adds to the 
Spring pressure on the piston 
diaphragm. 


The vacuum diaphragm on the 
4400, 4600 and 4800 suction 
throttle valve is connected to a 
vacuum switch which is operated 
by the TEMP lever. The vacuum 
diaphragm has a Spring inside of 
it. See Figure 11-52. This spring 
adds to the pressure of the large 
Spring located in the cover when 
vacuum is not present in dia- 
phragm. When vacuum is applied, 
the vacuum diaphragm com- 
presses the spring inside it and 
the spring tension is reduced on 
the piston diaphragm. 


The STV inlet is connected to the 
evaporator outlet and its outlet 
is connected to the compressor 
suction port. See Figure 11-52. 


The flow of the low pressure 
vapor from the evaporator to the 
compressor is determined and 
controlled by the position of the 


piston in the valve body of the 
STV. The position of the piston 
in the body is determined by the 
balance of the forces that are 
applied to the piston diaphragm. 
These forces consist of the re- 
frigerant vapor pressure return- 
ing from the evaporator on one 
side and th spring tension, plus 
the force of the actuating pin on 
the other side. (The actuating 
pin adds or _ subtracts to the 
Spring pressure.) Movement of 
the piston permits vapor to pass 
around piston and then on to the 
compressor inlet. 


During the time that maximum 
cooling is being produced, the 
STV vacuum diaphragm on the 
4700 does not have vacuum ap- 
plied to it, while the 4400, 4600 
and 4800 vacuum diaphragm has 
at least 4-1/2 inches of vacuum 
applied to it. The full flow of low 
pressure refrigerant vapor is be- 
ing returned to the compressor to 
permit it to exert its full capacity 
on the evaporator and produce 
maximum cooling. Under most 
Operating conditions, STV _ inlet 
and outlet pressures will not be 
the same as there will be some 
throttling to prevent evaporator 
icing. 


When the operator desires to 
raise the temperature within the 
car, the controls are changed to 
apply engine vacuum to the 4700 
Series STV vacuum diaphragm. 
On the 4400, 4600 and 4800, the 
vacuum is exhausted from the 
vacuum diaphragm. This checks 
or throttles the flow of the low 
pressure vapor returning to the 
compressor. This results in a 
higher pressure to be maintained 
in the evaporator assembly. The 
STV outlet pressure will also in- 
crease, but the differential be- 
tween STV inlet and outlet will 
be greater than when STV is at 
maximum cooling. 


(a) Maximum cooling setting of 
4700 STV -- The maximum cool- 
ing setting of the 4700 STV is 
obtained when there is no vacuum 
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Figure 1]-52—Suction Throttling Valve - 4400, 4600 and 4800 Series 
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present at its vacuum diaphragm 
and the spring tension is the only 
controlling factor. When at the 
maximum cool position, evapora- 
ting pressure is allowed to go to 
a minimum of 20 to 22 psi. If 
pressure is allowed to go any 
lower, icing of the evaporator 
core will occur. 


(b) Minimum cooling setting of 
4700 STV -- The minimum cool- 
ing setting of the 4700 STV is 
obtained when 6-1/2" (+1/2") of 
vacuum is applied to STV vacuum 
diaphragm. To move the piston 
in the STV, the evaporator pres- 
sure must overcome spring ten- 
Sion plus the force applied by 
the actuating pin to the piston 
diaphragm. This force on the 
piston’s diaphragm maintains an 
evaporator pressure of approxi- 
mately 50 psi minimum. 


(c) Maximum cooling setting of 
the 4400, 4600 and 4800 STV. The 
maximum cooling setting of the 
4400, 4600 and 4800 STV is ob- 
tained when 4-1/2 inches of vac- 
uum is applied to the STV vacuum 
diaphragm. The internal spring 
in the diaphragm is compressed, 
thus the spring in the cover is the 
only controlling factor. When at 
the maximum cooling position, 
evaporator pressure is allowed 
to go to a minimum of 29-31 psi. 
If pressure is allowed to go 
lower, icing of the evaporator 
will occur. 


(a) Minimum cooling setting of 
the 4400, 4600 and 4800 STV. 
The minimum cooling setting is 
obtained when vacuum is not ap- 
plied to the vacuum diaphragm. 
The diaphragm spring tension is 
added to the tension of the spring 
in the cover. The evaporator 


pressure then must overcome 
both springs to move the piston. 
The evaporator pressure will be 
maintained at approximately 32 
to 34 psi. 


NOTE: At 60 mph it will not be 
unusual for the compressor inlet 
pressure to be from 10 to 15 psi, 
while the evaporator is controlled 
at 30 psi. Frost accumulates on 
the compressor inlet line after 
prolonged operation at these con- 
ditions. At minimum, or further 
reduced-load conditions, when the 
throttling demands on the STV 
are again increased, the com- 


Gata Da Rte ic te nee 
pressor inlet pressure may drop 


to zero psi, or even 6''— 8" of 


vacuum. Compressor inlet tem- 
peratures at these reduced load 


conditions may approach minus 
30°F. so that even frosting of the 


compressor rear head is 


possible. 
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Figure 11-53—Suction Throttling Valve - 4700 Series 


8. Vacuum Modulator - 4700. The 
vacuum modulator which controls 
the amount of vacuum to the 4700 
suction throttle valve vacuum dia- 
phragm, is mounted on the air 
conditioner control assembly on 
the center console. It is activated 
by the air conditioner tempera- 
ture control lever and the FAN 
switch control lever. 


Engine intake manifold vacuum is 
present at the vacuum modulator 
when the air conditioner control 
system is energized. The vacuum 
modulator controls the output 
vacuum to the suction throttling 
valve from 6-7 inches vacuum at 
minimum cooling, to O inches 
vacuum at maximum cooling. 
When air conditioner temperature 
control lever is moved from left 


lever is full on. When the air 
conditioning temperature lever is 
full on and the FAN switch con- 


to right, the vacuum is gradually 
decreased from 6-7 inches to a 
minimum of 2 1/2 inches when the 
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Figure 11-54—Air Conditioner Outlets - 4700 Series 
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trol is on HIGH position, the mod- 
ulator shuts off the vacuum supply 
to the suction throttle valve vac- 
uum diaphragm. 


9. Air Outlets. The air condi- 
tioner air outlets are entirely 
Separate from the heater outlets 
and are located as shown in 
Figures 11-54 and 11-55. 


Air is introduced into the car 
through three outlets, two at each 
end of the instrument panel and 
One at the upper center of the 
instrument panel. 


The outer outlets have a rotating 
bali to control air flow direction. 
See Figure 11-56. 


e. Air Conditioner Controls— 
4700 Series 


NOTE: See paragraph 11-13 for 
4400, 4600 and 4800 controls. 


The air conditioner control levers 
for the 4700 are located directly 
under the heater control levers. 
See Figure 11-57. The vent con- 
trol knobs are attached to the 
bottom of the instrument panel. 


Control of the air conditioner is 
accomplished by use of three 
control levers; the air conditioner 
temperature control lever, the air 
control lever, and the FAN switch 
control. These controls function 
as follows: 


1. Air Control Lever - Movement 
of the lever to VENT position 
performs three system changes. 
The outside and recirculated air 
door is fully opened, and the 
heater and evaporator air door is 
positioned to duct air flow to A/C 
outlets. In addition, the first half 
of the double contact circuit con- 
trol switch closes and operates 
the blower motor at low-low 
speed. Further movement of the 
control lever to NORMAL posi- 
tion closes the second half of the 
Circuit switch, thereby causing 
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Figure 11-55—Air Conditioner Outlets - 4400, 4600 and 4800 Series 


the compressor magnetic clutch 
to engage. At this point the air 
conditioner system begins to 
operate and the air flow is cooled. 
RECIRC position of the lever par- 
tially closes the outside and re- 
circulated air door so that a 
portion of the air from inside the 
car recirculates thru the system. 


2. Air Conditioner Temperature 
Control Lever - Movement of the 
lever from LOW to COOLER 
positions progressively decreases 
vacuum to the suction throttling 
valve by closing of the vacuum 
modulator situated on the control 
assembly. 


Positioning of the control lever 
from LOW to COOLER positions 
progressively reduces the vacuum 


to the vacuum diaphragm of the 
STV. AS vacuum is reduced, the 
temperature of the air flow is 
proportionately reduced. 


3. FAN Switch Control - This 
lever regulates the blower speeds 
to low, medium, or high. In addi- 
tion, when the lever is moved to 
HIGH position, the vacuum modu- 
lator is permitted to be com- 
pletely shut off and all vacuum is 
removed from the vacuum dia- 
phragm of the suction throttling 
valve, provided the air condi- 
tioner temperature lever is in 
COOLER position. When the FAN 
lever is in HIGH position, the air 
lever in RECIRC, and the air con- 
ditioner temperature lever in 
COOLER position — maximum 
cooling will result. 


Figure 11-56—Air Conditioner 
Outer Outlet 
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Figure 11-57—Air Conditioner 


f. Operation of Air 
Conditioner Refrigeration 
Circuit 


Cool refrigerant gas is drawn into 
the compressor from the evapo- 
rator and pumped from the com- 
pressor to the condenser under 
high pressure. See Figures 11-58 
and 11-59. This high pressure 
gas will also have a high temper- 
ature as a result of being sub- 
jected to compression. As this 
gas passes through the condenser, 
the high pressure, high tempera- 
ture gas rejects its heat to the 
outside air as the air passes over 
the cooling surfaces of the con- 
denser. The cooling of the gas 
causes it to condense into liquid 
refrigerant. The liquid refriger- 
ant, still under high pressure, 
passes from the bottom of the 
condenser into the receiver- 
dehydrator. The receiver acts as 
a reservoir for the liquid. 


The liquid refrigerant flows from 
receiver-dehydrator to the expan- 
sion valve. The valve meters the 
high pressure refrigerant flow 
into the evaporator. Since the 
pressure in the evaporator is re- 
latively low, the refrigerant im- 
mediately begins to boil. As the 
refrigerant passes through the 
evaporator, it continues to boil, 
drawing heat from the surface of 
the evaporator core. The warm 
air passing over the evaporator 


Control Assembly - 4700 Series 


rejects its heat to the cooler sur- 
faces of the evaporator core. Any 
moisture in the air condenses on 
the cool surface of the core, re- 
sulting in cool dehumidified air 
entering inside the car. By the 
time the gas leaves the evapora- 
tor it has completely vaporized 
and is slightly super-heated. 
Super-heat is an increase in tem- 
perature of the gaseous refriger- 
ant above the temperature at 
which the refrigerant vaporized. 


The pressure in the evaporator 
is controlled by the _ suction 
throttle valve as described in 
subparagraph ‘‘a’’, item 7, 


Refrigerant vapor passing through 
the evaporator, flows through the 
suction throttle valve and is re- 
turned to the compressor where 
the refrigeration cycle is 
repeated. 


11-12 DESCRIPTION AND 
OPERATION OF 
AIR CONDITIONER 
COMPRESSOR 


The compressor is mounted on 
the right front of the engine over 
the generator. The compressor 
is of basic double action piston 
design. Three horizontal double 
acting pistons make up a Six 
cylinder compressor, and are 
mounted axially around the com- 
pressor shaft to operate in a front 
and rear cylinder assembly. 
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These pistons operate in a 1-1/2 
inch bore, have a 1-1/8 inch 
stroke and are actuated by a 
swash plate pressed on the com- 
pressor shaft. See Figures 11-60 
and 11-61. 


Reed type suction and discharge 
valves are mounted in a valve 
plate between the cylinder assem- 
bly and the head at each end of 
the compressor. The heads are 
connected with each other by gas- 
tight passage ways which direct 
refrigerant gas to a common 
output. 


a. Suction Reed Valves and 
Discharge Valve Plates 


A three-reed suction valve disc 
is assembled to both the front 
and rear cylinder heads. See Fig- 
ure 11-62. These reeds open 
when the pistons are on the in- 
take portion of their stroke to 
allow the low pressure vapor to 
flow into the cylinders. 


When the pistons reverse and are 
on the compression portion of 
their stroke, the reed valves 
close against their seats to pre- 
vent the high pressure vapor 
being forced back into the low 
side of the system. 


There are two discharge valve 
plate assemblies, each having 
three reeds and retainers posi- 
tioned to direct the high pressure 
vapor from the cylinders into the 
outer annular cavities of the front 
and rear head castings. When the 
piston has completed its com- 
pression stroke and reverses to 
the suction stroke, the high pres- 
sure vapor in the discharge cavity 
causes the reeds to close, thus 
maintaining the differential of 
pressure between the high and low 
pressure areas, 


b. Cylinder Heads 


Each cylinder head contains suc- 
tion and discharge cavities. In 
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addition, the rear head contains 
an oil pump cavity in the center 
of the suction cavity to house 
the oil pump gears (which are 
driven by the compressor main- 
shaft). The suction cavity is in 
the center and indexes with the 
suction reeds. The discharge 
cavity is around the outside and 
indexes with the discharge reeds. 


These cavities are sealed from 
each other with a teflon seal 
molded into the cylinder heads. 
The discharge cavity is sealed 
from the outside of the compres- 
sor by an ‘‘O”’ ring seal which 
rests in a chamfered relief in the 
cylinder head and compresses 
against the compressor body. 


Both cylinder heads are connected 
with each other; the suction cav- 
ities by a flat suction pass cover, 
the discharge cavity by a dis- 
charge tube pressed into each 
head. (Service discharge tube as- 
semblies are sealed with ‘O”’ 
rings and bushings.) 


c. Oil Pump 


An oil pump mounted at the rear 
of the compressor picks up oil 
from the bottom of the compres- 
Sor and pumps it to the internal 
parts. The inner gear has a ‘‘D’’? 
Shaped hole in the center which 
fits over a matching ‘‘D’’ flat 


Figure 11-62—Suction Valve Reed 
Discs and Discharge 
Valve Plates 


on the rear of the main shaft. The 
outer driven gear has internal 
gear teeth which mesh with the 
external teeth on the inner (drive) 
gear. 


d. Main Shaft 


The compressor main shaft is 
driven by the pulley when the 
magnetic clutch is energized. The 
shaft extends through the com- 
pressor front head, to the com- 
pressor rear head and drives the 
oil pump in the rear head. The 
shaft is supported by a needle 
roller bearing located in the front 
half of the cylinder and a similar 
needle roller bearing in the rear 
half of the cylinder. 


A 3/16 inch diameter oil passage 
extends from the rear oil pump 
cavity to the shaft seal cavity. 
Four 5/64 inch diameter holes 
are drilled at 90 degrees to the 
main oil passage. These drilled 
passages direct oil, under pump 
pressure, to the shaft seal sur- 
faces, thrust bearings, and shaft 
cylinder bearings. See Figure 
11-63, 


e. Thrust Bearings and Races 


Two needle thrust bearings are 
seated around the shaft and are 
located near the center of the 
compressor. These bearings have 
rollers placed radially in their 
housing. Each bearing is ‘‘sand- 
witched’”’ between two steel thrust 
races, and this combination of 
three pieces is placed between 
the shoulders of the swash plate 
and the shoulders of the cylinder 
hubs on the front and rear halves 
of the cylinder. See Figure 11-64. 


The front end combination, con- 
sisting of a needle bearing witha 
selected thrust race on each side, 
provides the proper head clear- 
ance below the top of cylinder 
and the underside of the suction 
and discharge valve plates. See 
Figure 11-65. 
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The rear end combination, con- 
Sisting of a needle bearing witha 
selected thrust race on each side, 
obtains a .005 to .0015 running 
clearance between the hub sur- 
faces of the swash plate and the 
front and rear hubs of the 
cylinder. 


f. Cylinder Block and Piston 


The cylinder assembly consists 
of two halves, front and rear. 


Alignment and register of the two 
halves are maintained by two lo- 
cator (roll) pins. Cylinder block 
assemblies are only serviced in 
matched sets (front and rear 
halves). 


The double end pistons are made 
of cast aluminum. Each piston 
has a notch cast in one end for 
identification purposes. This 
notched end of the piston is to be 
positioned toward the front end 
(pulley end) of the compressor. 


Both ends of the pistons have a 
groove to receive a piston ring. 
Two oil return holes are drilled 
behind the ring groove and extend 
toward the center area of the 
piston to allow oil to drain to the 
compressor oil sump. The piston 
rings have an oil scraper groove 
at one edge to wipe any excess 
oil back into the oil sump (reser- 
voir) through the oil return holes. 


A spherical cavity is located in 
the inside center on each side of 


SN y ot 
Sil NED ose saaaasanas? RESERVOIR 


TUBE 


Figure 11-63—Oil Flow in Compressor 
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THRUST UNIT 
CONTROLS PISTON 
HEAD CLEARANCE 


SHOES——ARE USED 
TO GIVE 


.0005 to .OO10 


o10 
TOTAL C : 
LEARANCE 015 


THRUST UNIT CONTROLS 
RUNNING CLEARANCE 
.0005 to .OO15 


Figure 11-65—Compressor Internal 
Clearances 


the pistons to receive the drive 
balls (see Figure 11-64). 


g. Shoe Discs 


Shoe discs are made of bronze 
and one side is a flat surface 
which contacts the surface of the 
swash plate. The opposite side 
has a coined concave surface into 
which is assembled the drive 
ball. 


These shoes are provided in .005 
inch increments and ten sizes 
are available for servicing these 
parts. Also, a basic zero shoe 
size is available for use 
during compressor rebuilding 
Operations. 


All service shoes will be marked 
with the shoe size, which will 
also correspond to the last three 
digits of the part number. 


h. Swash Plate 


An angular shaped member 
(swash plate) is located near the 
center of the compressor. The 
swash plate changes the rotating 
action of the shaft to provide a 
reciprocating driving force to 
each of the three pistons. This 
driving force is applied, through 


the shoes and balls, to the mid- 
point of each of the double end 
pistons. The swash plate has two 
angular faces ground smooth and 
parallel to permit smooth sliding 
of the shoe discs. 


The plate is a press fit on to the 
drive shaft and is positioned by a 
Woodruff key. The swash plate 
and shaft are serviced only as an 
assembly. 


i. Suction Pass Cover 


Since the pistons are double-act- 
ing, low pressure vapor from the 
suction throttle valve must be 
Supplied to both ends of the com- 
pressor and pistons. 


The inlet (Suction) port on the 
rear head of the compressor is 
connected by a hose to the outlet 
side of the suction throttle valve. 
A fine mesh suction screen is 
located in the low pressure inlet 
cavity of the rear head. Its pur- 
pose is to trap any material that 
could damage the compressor 
mechanism. See Figure 11-66. 


A flat rectangular cavity is cast 
into the outer face of the front 
and rear cylinders. The edges of 
this cavity are machined into a 
‘‘dove-tail’’ shape to retain a 
rectangular suction pass cover 
with a neuphrene seal around its 
edges. This cover and seal form 
a passage for the low pressure 
vapor to flow from the rear head 
of the compressor to the front 
head and thus supply suction re- 
frigerant to the pistons and cyl- 
inders at the front of the 
compressor. 


j- Production Type 
Discharge Tube 


The double-acting pistons pro- 
duce a high pressure vapor at 
both ends of the compressor. The 
outlet (discharge) port for the 
high pressure vapor is located in 
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the rear head of the compressor. 
See Figure 11-66. 


A discharge vapor tube is used 
to connect the front head dis- 
charge cavity to the rear head 
discharge cavity. This tube has 
cylindrical ends that are spun 
into a hole in the front and rear 
cylinder head casting to provide 
a vapor tight joint. The center of 
this tube has a flattened mid- 
section to provide clearance be- 
tween the swash plate and tube. 


When the pistons in the front end 
of the cylinder are on their com- 
pression stroke, the high pres- 
sure vapor is caused to flow into 
the discharge cavity in the front 
head, through the discharge 
cavity. This vapor combines with 
the high pressure vapor produced 
by the pistons in the rear cylinder 
head during their compression 
stroke and flows out the compres- 
sor discharge port. 


k. Service Type Discharge Tube 


The function and design of the 
Service discharge tube are the 
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Figure 11-66—Compressor (Rear 
Cutaway View) 
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same as that for the production 
type tube with the exception of 
shouldered sleeves located in both 
ends of the service tube. See Fig- 
ure 11-67. These shoulders pro- 
vide a surface for the ‘‘O’’-rings 
and compression bushings. Since 
the production discharge tube is 
vapor sealed to the front and rear 
cylinder heads by ‘‘spinning in’’ 
the ends of the tube, equipment to 
perform this ‘‘spin in’’ operation 
during service operation would 
not be economical. Therefore, if 
it should be necessary to separate 
the cylinder halves during a serv- 
ice operation, a service type dis- 
charge tube should be used when 
reassembling the mechanism. 


|. Pressure Relief Valve 


The compressor is fitted with a 
high pressure relief valve. See 
Figure 11-66. If the discharge 
pressure exceeds approximately 
440 psi, the relief valve opens 
automatically to relieve the pres- 
Sure and closes again when the 
pressure decreases. 


Opening of the relief valve will be 
accompanied by a loud popping 
noise, and perhaps the ejection of 
some oil with the refrigerant. 
Any condition that causes this 
valve to open should be corrected 
immediately. 


m. Oil Drain Screw 


An oil drain screw is located on 
the under side of the compressor 
Shell. This screw is used just for 
draining and adding oil. It is not 
an oil test outlet as the oil level 
cannot be checked while the com- 
pressor is installed on the engine 
due to the design of the compres- 
sor. It is not necessary to check 
compressor oil unless a large 
amount of oil has been lost. This 
could happen only with a sudden 
breaking of a line or some other 
serious break in system. If there 
has been a major loss of oil, the 
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DISCHARGE 
TUBE 


BUSHING 


Figure 11-67—Service Type 
Discharge Tube 


compressor should be removed 
and drained and oil added as out- 
lined under Checking Compressor 
Oil and Adding Oil, paragraph 
11-15, subparagraph ‘‘k’’. 


n. Shell 


The shell of the compressor has 
a mounting flange on the front end 
and four threaded screws welded 
to the outside at the rear. An oil 
sump is formed into the bottom 
of the shell with a baffle plate 
over the sump on the inside of 
the shell. 


The compressor serial number 
is located on a plate on top of 
the compressor. This number 
should be included in all Product 
Information Reports, claims or 
correspondence concerning the 
compressor. The compressor 
part number is also shown on the 
serial number plate. 


o. Magnetic Clutch and 
Pulley Assembly 


The pulley assembly contains an 
electrically controlled magnetic 
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clutch, permitting the compressor 
to operate only when refrigerated 
air is desired. 


When the compressor clutch is 
not engaged, the compressor shaft 
does not turn, although the pulley 
is still being turned by the com- 
pressor belts. 


The clutch armature plate, which 
is the movable member of the 
clutch drive plate assembly, is 
attached to the assembly by 
means of flat springs. The hub 
of this assembly is pressed over 
the compressor shaft and is 
aligned with a square drive key 
located in the keyway of the com- 
pressor shaft. This clutch drive 
plate assembly is held in place 
with a nut. See Figures 11-68 
and 11-69. 


A two-row ball bearing is pressed 
into the hub of the pulley assem- 
bly and held in place by a 
bearing-to-pulley retainer wire. 
The pulley assembly and bearing 
is pressed over the front head of 
the compressor and held in place 
by a bearing-to-head retainer 
ring. 


The coil and housing assembly 
has 3.85 ohms resistance at 80° 
F. (surrounding temperature) and 
should not demand more than 3.2 
amperes at 12 volts D.C. 


Three protrusions on the rear of 
the coil housing fit into align- 
ment holes in the front head of 
the compressor. When the coil 
and housing assembly is aligned 
and engaged with the front head, 
it is secured in place by the coil 
and housing retainer ring. If re- 
moved, it is important that the 
coil and housing be reassembled 
in their original position so that 
the wiring harness connector may 
be plugged on the coil terminals. 


When the air conditioner controls 
are set for cooling, current flow- 
ing through the coil creates a 
magnetic force which flows 
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Figure 11-68—Compressor Magnetic Clutch Assembly - 4600, 4700 and 4800 Series 


through the pulley to draw the 
armature plate rearward toward 
the pulley. As the armature plate 
moves toward the pulley, it con- 
tacts the pulley face. 


The design of the clutch and coil 
is such that magnetic force locks 


CLUTCH 


SPACER HUB KEY 


RETAINER 
RING 


ie 


SHAFT NUT 


CLUTCH DRIVE PLATE -—~ 
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the armature plate and pulley to- 
gether aS one unit. Since the 
armature plate hub is pressed on, 
and keyed to the compressor 
shaft, the shaft will then turn with 
the pulley. 


When the air conditioner controls 
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are turned off, the electric cir- 
cuit to the compressor clutch is 
open and the magnetic pull on the 
clutch no longer exists. 


The springs of the clutch drive 
plate assembly will then pull the 
armature plate away from the 
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Figure 11-69—Compressor Magnetic Clutch Assembly - 4400 Series 
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pulley, and the plate loses contact 
with the pulley. With the clutch 
released, the pulley rotates freely 
on its bearing. In this condition, 
the compressor shaft does not 
rotate. 


It may be noted that if the air 
conditioning system was in use 
when the engine was turned off, 
the armature plate may remain 
in contact with the pulley assem- 
bly, due to residual magnetism. 
This will cause no trouble, as the 
armature plate and pulley will 
Separate as soon as the engine is 
Started. 


p. Compressor Shaft Seal 


A replaceable shaft seal is used 
at the front of the compressor to 
Seal the air conditioning system 
from atmosphere when the com- 
pressor is operating or at rest, 
regardless of pressures in the 
compressor. 


Components of the seal located in 
the neck of the front head of the 
compressor are the Seal seat re- 
taining ring, the seal seat ‘‘O’’- 
ring, the spring-loaded shaft seal 
and the cast iron shaft seal seat. 
The seal indexes with two flats 
machined on the compressor shaft 
and turns with the compressor 
shaft. 


A spring in the shaft seal holds 
the seal against the seal seat 
which is held stationary in the 
neck of the compressor front head 
by the seal seat retainer ring. 
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Figure 11-70—Shaft Seal Assembly 
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Because of the constant pres- 
sures inside the compressor, this 
surface must be protected against 
damage, such as scratches and 
nicks (even finger markings may 
Cause surface damage) to prevent 
oil and/or refrigerant leaks past 
this seal. 


Shaft seal service parts are sup- 
plied in a complete kit containing 
all necessary replacement parts. 


11=13 HEATER-AIR 
CONDITIONER 
CONTROLS AND 
AIR DISTRIBUTION 
SYSTEM—4400-4600 
AND 4800 SERIES 


a. Heater-Air Conditioner 
Controls—4400, 4600 
and 4800 Series 


The controls for the 4400, 4600 
and 4800 air conditioner heater 
consist of a four position control 
and four slide levers. See Figure 
11-71. 


To operate the system, it is nec- 
essary to select one of the four 
positions on the Climate Control: 
HEAT, VENT, AIR COND NOR- 
MAL or AIR COND RECIR. The 
selected mode of operation is then 
controlled by first moving the AIR 
lever, then moving one or all of 
the other three slide levers: 
TEMP, DEFR and REAR. 


The operation of each system 
starts by moving the AIR lever 
and is stopped when the lever is 
returned to the off position. 


The Climate control is a four po- 
sition rotary control vacuum se- 
lector valve and a combination 
blower and compressor clutch 
control switch. The vacuum se- 
lector valve controls vacuum sup- 
ply to two vacuum diaphragms 
located on the heater case and 
blower and air inlet assembly. 


The electrical switch is operated 


TEMP DEER 
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Figure 11-71—Air Conditioner Heater 
Controls - 4400, 4600 and 
4800 Series 


by the rotation of the selector 
valve through the four positions. 
The clutch and blower switch con- 
tacts are held open in the HEAT 
and VENT positions and are 
closed in both air conditioner po- 
sitions to turn compressor on 
and set blower at low-low speed. 
See Figure 11-72. 


The settings of the CLIMATE 
control are used as follows: 


HEAT - This position gives low 
level air discharge for cold 
weather driving. 


VENT- This setting gives upper 
level ventilation or warming as 
selected by operation of controls. 
The compressor does not operate 
at this position is primarily to 
be used in 30 ta 50 degree outside 
air temperature when the upper 
level of car requires ventilation 
due to the high sun, and cooling 
is not desired. 


AIR COND NORMAL - This po- 
sition is for comfort under all 
weather conditions above 50 de- 
gree outside temperatures. 


AIR COND RECIR - This setting 
is used when maximum refrigera- 
tion is desired. 


The AIR lever control wire is 
attached to a circuit control as- 
sembly located on the heater 
case. See Figures 11-73 and 
11-79. Included in the circuit 
control assembly is an electrical 
circuit control switch, blower 
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Figure 11-72—Heater-Air Conditioner Schematic - 4400, 4600 and 4800 Series 


switch and the main vacuum 
switch. The Air lever wire op- 
erates the blower switch through 
five positions. For air condition- 
er operation the five positions 
are off, low-low, low, medium 
and high. For HEAT and VENT 
operations, the positions become 
off, ram air (blower off and car 
moving), low-low, low and 
medium, 


When the AIR lever is at the off 
position the circuit control switch 
opens the air conditioner - heater 
electrical circuit, and the main 
vacuum switch shuts off the vac- 
uum supply to the Climate Control 
and to the vacuum diaphragm lo- 
cated on the blower and air inlet 
assembly and heater assembly. 
When the Air lever is moved 
from the off position, besides op- 
erating the blower switch, the 
circuit switch is closed and the 
vacuum switch is opened. 


The TEMP lever wire attaches to 


the temperature door. See Fig- 
ure 11-73. Located at the tem- 
perature door is the max. cooling 
vacuum switch which controls the 
vacuum to the suction throttle 
valve vacuum diaphragm. Also, 
a second wire connects from the 
temperature door to the manual 
water valve. First movement of 
the TEMP lever from off, opens 
the water valve to allow water 
flow through the heater core. It 
also positions the temperature 
door to allow some air to pass 
through heater core, and closes 
the vacuum switch to set the suc- 
tion throttle valve at its maxi- 
mum cooling position. Further 
movement of the lever only po- 
Sitions the temperature door to 
allow more air to pass through 
the heater core. 


The DEFR lever wire connects 
to the defroster door in the heat- 
er. Movement of this lever from 
off, directs air through the center 
outlet to the windshield. The 
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REAR lever opens and closes the 
door in the rear floor duct ad- 
apter to allow air to be directed 
to the rear floor of car. 


b. Air Distribution Doors and 
Vacuum Diaphragms 


The 4400, 4600 and 4800 Air Con- 
ditioner-Heater system has five 
air distribution doors. 


1. An outside recirculated air 
door is located on blower and 
air inlet assembly. See Figure 
11-73 and 11-74. This air door 
is operated by a dual stage (#3 
and #4) vacuum diaphragm. 


2. A heater-air conditioner air 
door is located in the heater as- 
sembly and is operated by the #1 
vacuum diaphragm. See Figure 
11-74. 


3. A temperature door, located in 
the heater assembly is operated 
by the TEMP lever control wire. 


4. A defroster door is located in 
the heater assembly and is op- 
erated by the DEFR lever control 
wire. 


5. A rear heat door is located in 
the rear floor duct adapter as- 
sembly and is controlled by the 
REAR lever control wire. 


The outside-recirculated air door 
is normally held closed by a 
spring. When vacuum is applied 
to the #4 section of the dual stage 
vacuum diaphragm, it is position- 
ed at the recirculated or one- 
fourth open position. When vac- 
uum is applied to. both the #3 and 
#4 sections of the dual diaphragm, 
the air door is pulled to the full 
open or outside air position. See 
Figure 11-75. 


The heater-air conditioner air 
door is normally held in the air 
conditioner (open) position by a 
spring attached to its operating 
lever. See Figure 11-74. When 
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Figure 11-73—Vacuum Circuit and Control Wire Layout - 4400, 4600 and 4800 Series 


the door is in this position, all 
air entering the system is direct- 
ed through the air conditioner 
outlets. When vacuum is applied 
to the #1 vacuum diaphragm, the 
air door is pulled go the heater 
position, and all air entering the 
system is directed to the heater 
outlets. 


When vacuum is exhausted from 
the diaphragm, the air doors re- 
turn to their closed position. 


c. Vacuum Switches 


Two vacuum switches are used. 
See Figure 11-73. The main vac- 
uum switch, which is operated by 
the Air lever and located on the 
circuit control assembly, is open 
(allows vacuum to pass through) 
when its plunger is fully released. 
The max. cooling vacuum switch, 
which is operated by the TEMP 
lever wire, iS open when its 
plunger is fully depressed. The 
two vacuum switches must not 


be imterchanged. When the vac- 
uum switches are off or closed, 
they allow the vacuum in the dia- 
phragm to be exhausted or vented 
through them so that the outside- 
recirculated air door will return 
to the off position. 


d. Operation 


To insure proper vacuum control 
operation, a vacuum supply tank 
and check valve assembly is used 
with the vacuum system. The 
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Figure 11-75—Air Conditioner Off, Heater On - 4400, 4600 and 4800 Series 
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check valve closes when intake 
manifold vacuum drops below a 
predetermined amount so _ that 
vacuum will remain in the sys- 
tem and operation of the air doors 
will not be affected. 


The position of the air doors in 
the housing, the setting of the 
Climate control, and the position 
of the vacuum switch with heater 
Or air conditioner on is described 
as follows: 


1. Air Conditioner and Heater Off 
- When the air lever is in the off 
position, both the air conditioner 
and heater are off. The outside- 
recirculated air door is _ held 
closed by its spring and the blow- 
er will not be operating. The 
main vacuum switch is closed. 
See Figure 11-74. The maximum 
cooling vacuum switch is open if 
the TEMP lever is also in the off 
position. This allows vacuum to 
be present at the suction throttle 
valves vacuum diaphragm, even 
though the air conditioner is not 
Operating. 


2. Air Conditioner Off, Hear On - 
When climate control is set at 
HEAT, the AIR and TEMP levers 
are moved forward from the off 
position for heater operation. The 
main vacuum switch is opened 
which allows vacuum to _ be 
present at the #4 vacuum dia- 
phragm and climate control. The 
Climate control allows vacuum at 
the #1 and #3 vacuum diaphgrams. 
Thus, the outside-recirculated air 
door is full open and the heater- 
air conditioner air door is po- 
Sitioned to direct air through the 
heater outlets. See Figure 11-75. 
The first movement of the TEMP 
lever wire opens the manual 
water valve to allow water to flow 
through heater core, positions the 
temperature door to direct some 
air through the heater core, and 
Closes the maximum cooling 
switch (which has no effect on 
operation of heater) Full move- 
ment of the TEMP lever provides 
maximum heat by positioning the 


temperature door for all air to 
pass through the heater core. 


3. Ventilation through Air Con- 
ditioner Outlets - To use the air 
conditioner outlets for outside 
air ventilation without cooling, set 
Climate Control at VENT and 
push AIR lever on. If heat is 
desired through air conditioner 
outlets, push TEMP lever on. 


The air lever opens the main 
vacuum switch so that vacuum is 
present at the #4 vacuum dia- 
phragm and Climate control. The 
Climate control allows vacuum to 
be present at the #3 vacuum dia- 
phrgam. The outside air-recir- 
culated air door is positioned full 
open allowing 100% outside air 
for ventilation. The #1 vacuum 
diaphragm does not have vacuum 
applied to it so the heater-air 
conditioner air door directs air 
to air conditioner outlets. See 
Figure 11-76. 


4. Air Conditioner Normal, Heat- 


er Off or On - The climate con- 


trol is set at AIR COND NORMAL 
and the AIR lever is pushed on. 
The outside-recirculated air door 
is full open as vacuum is present 
at #3 and #4 vacuum diaphragm. 
See Figure 11-77. The compres- 
sor clutch is engaged and the 
blower is set on low-low blower 
speed when the AIR lever is in the 
first detent from off. Further 
movement of the AIR lever in- 
creases blower speed to low, 
medium and high. The suction 
throttle valve is set at maximum 
cooling as vacuum is present at 
its vacuum diaphragm. 


If warm-dry air is desired out of 
air conditioner outlets, leave 
Climate control at AIR COND 
NORMAL and push TEMP lever 
on. This opens manual water 
valve, closes max. cooling vac- 
uum switch, and positions tem- 
perature door to direct some air 
aS it leaves evaporator to go 
through heater core. The further 
forward TEMP lever is position- 
ed, the more air routed through 


ACCESSORIES 


the heater core and the warmer 
the air leaving air conditioner 
outlets. When TEMP lever is full 
on, some air will still by-pass 
heater core through the by-pass 
dt left side of evaporator. This 
is allowed so that the air outlet 
temperature, when uSing air con- 
ditioner with heat, will not be as 
hot as when uSing just heater. In 
extreme cold weather, to obtain 
sufficient heating, the heater then 
Should be used. This prevents 
needlessly running the air con- 
ditioner compressor. 


». Air Conditioner Maximum, 
Heat Off - The Climate Control 
is set at AIR COND RECIR, Air 
lever full on and the TEMP lever 
off. The outside-recirculated air 
door is set at the one-fourth open 
position by having vacuum applied 
only to the #4 section of the dual 
Stage vacuum diaphragm. See 
Figure 11-77. This allows 1/4 
outside air and 3/4 recirculated 
air to mix and be directed to the 
evaporator. With TEMP lever off, 
the suction throttle valve is set 
at maximum cooling and no air is 
directed through the heater core. 


e. Air Distribution Chart— 
4400-4600-4800 Series 


Listed in the following chart are 
the positions of the Climate Con- 
trol, TEMP Lever, and AIR 
Lever, Diaphragm in Operation, 
Vacuum Switch that is Open and 
the Air Distribution. 


f. Trouble Diagnosis— 
4400-4600-4800 Series 


If the air conditioner-heater air 
distribution system does not func- 
tion properly, first check the vac- 
uum hose connections and control 
wire adjustments. See Figure 
11-78. If this does not correct, 
check for vacuum at vacuum dia- 
phragms, for proper operation of 
vacuum switches and climate con- 
trol. See Figures 11-74 through 
11-77. Refer to following chart 
for other possible causes. 
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Figure 11-76—Air Conditioner Normal or Ventilation thru A/C Outlets, Heater Off - 4400, 4600 and 4800 Series 
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e. Air Distribution Chart— 
4400-4600-4800 Series 


Max. 

Climate Vacuum Main Cooling 

Control Air Temp Diaphragm Vacuum Vacuum Air 

Setting Lever Lever Applied Switch Switch Distribution 
Any Position Off Off #2 Closed Open None 
Heat On On #1, 3, 4 Open Closed Heater Outlets 
Vent or Air Air Conditioner 
Cond Normal on on Tey ya Open Open Outlets 
Vent or Air On On #3. 4 Open Closed Air Conditioner 
Cond Normal : Outlets 
Air Cond Recir On Off #2, 4 Open Open a cuationer 


Outlets 


f. Trouble Diagnosis— 
4400-4600-4800 Series 


CONDITION COMPLAINT POSSIBLE CAUSE 


NOTE: If the vacuum hoses are properly attached (Figure 11-73 and 11-78) and lever control wires 
properly adjusted (par. 11-17, subpar. ‘‘d’’), complaint may be caused by the items listed 
on this chart. 


Check main vacuum Switch. 
(See Figure 11-79). 


AIR Lever off Air out of Air conditioner out- 


lets or heater outlets. 


Main vacuum switch defective. 
Climate control defective. #3 
and #4 dual stage vacuum dia- 
phragm defective. 


*No air through air conditioner 
or heater outlets (blower 
operates). 


Climate Control Set at any Po- 
sition. AIR lever on. 


Control circuit switch defec- 
tive. Blower switch defective. 
30 amp fuse on fuse block 
blown. Blower motor 
defective. 


*Blower does not operate. 


*When climate control is at VENT or HEAT, AIR lever must be in third, fourth or fifth position for 
blower to operate. 
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CONDITION 


Climate Control set at any po- 
sition, AIR lever on. 


Climate Control set at HEAT, 
AIR lever on. 


Climate Control set at AIR 
COND NORMAL or AIR COND 
RECIR, AIR lever on. 


Climate Control set at AIR 
COND RECIR, AIR lever on. 


11-14 AIR DISTRIBUTION 
SYSTEM OPERATION 
AND TROUBLE 
DIAGNOSIS— 
4700 SERIES 


a. System Operation 


Two dual stage vacuum dia- 
phragms (see Figure 11-80) and 
two vacuum disc switches com- 
prise the vacuum circuit for the 
4700 Series. One vacuum dia- 
phragm regulates the opening and 
closing of the heater and evapo- 
rator air door, and the other vac- 
uum diaphragm opens and closes 
the outside and recirculated air 
door. When vacuum is not present 
on the dual stage vacuum dia- 
phragm for the outside and re- 
circulated air door, the door is 
held in the closed position by a 
Spring. Similarly, the heater and 
evaporator door is held closed 
and the air flow is directed thru 
the heater assembly. If vacuum 
iS applied to only one stage of the 
vacuum diaphragm of the outside 
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COMPLAINT 


Air flow changes or shuts off 
when car is accelerated. 


Air out of air conditioner 
outlets. 


Compressor fails to operate. 


No recirculated air. 


and recirculated air door, the 
door will partially open to the re- 
circulated position. If vacuum is 
applied to only one stage of the 
vacuum diaphragm of the heater 
and evaporator air door, the door 
will partially open to the heat and 
A/C position (see Figure 11-86) 
to permit air flow to both the 
evaporator and heater assem- 
blies. Application of vacuum to 
both stages of the vacuum dia- 
phragm for the heater and evapo- 
rator air door will draw the door 
fully open, and duct all air flow 
to the air conditioner outlets. 
When vacuum is applied to both 
stages of the outside and recir- 
culated air door vacuum dia- 
phragm, the door will be drawn 
fully open and block off all re- 
circulated air flow. The inter- 
relationship between _ the 
DEFROSTER, HEATER TEMP 
and air conditioner temperature 
control levers, and their affect 
on the vacuum diaphragms is 
Shown in Figures 11-80 and 
11-81. The various positions of 
the air doors for each mode of 


POSSIBLE CAUSE 


Defective check valve in vac- 
uum tank or vacuum leak. 


#1 Vacuum diaphragm de- 
fective. Climatic control 
defective. 


Clutch switch defective. 


Climate Control defective. #4 
vacuum diaphragm defective. 


operation is shown in Figures 


11-82 thru 11-86. 


b. Trouble Diagnosis— 
4700 Series 


If the heater-air conditioner sys- 
tem is not functioning properly, 
first check the vacuum hose con- 
nections and the control cable 
adjustments. If this does not cor- 
rect complaint, check for vacuum 
at diaphragms, for proper func- 
tioning of vacuum disc switches 
and position of air doors as shown 
in Figures 11-82 thru 11-86. Re- 
fer to trouble diagnosis chart for 
possible causes of complaint. 


IMPORTANT: If complaint is 


that air flow changes or shuts off 


when car is accelerated, check 
valve at intake manifold may be 
defective. Also, if there is no 


vacuum to suction throttle valve 


(air conditioner temperature con- 


trol lever is on low), check for 


the vacuum hoses being off vacu- 


um modulator, hoses being kinked 


or modulator being defective. 
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VACUUM APPLIED WHEN AIR CONDITIONER 
AIR LEVER NORMAL, VENT, OR RECIRC., AND 


VACUUM APPLIED WHEN AIR CONDITIONER HEATER DEFROSTER AND/OR HEATER TEMP 
AIR LEVER NORMAL, VENT, OR RECIRC., AND LEVER (S) ON 
BOTH HEATER DEFROSTER AND HEATER TEMP. 

LEVERS OFF 

BLACK 


HEATER ADAPTER 


f SOURCE 
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HEATER & EVAPORATOR 
AIR DOOR DUAL STAGE 
VACUUM DIAPHRAGM 


AIR CONDITIONING 
ADAPTER 


OUTSIDE & RECIRCULATED 
AIR DOOR DUAL STAGE 
VACUUM DIAPHRAGM 


Vi, VACUUM APPLIED WHEN AIR CONDITIONER AIR 
WHITE LEVER IN RECIRC. 
VACUUM APPLIED WHEN HEATER DEFROSTER AND/OR 
HEATER TEMP LEVERS ON, OR WHEN AIR CONDITIONER 
AIR LEVER NORMAL OR VENT 


Figure 11-80—Vacuum Circuit 
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Figure 11-82—Air Conditioner and Heater Off - 4700 Series 
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Figure 11-83—Air Conditioner Off, Heater On - 4700 Series 
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Figure 11-84—Air Conditioner Ventilation or Normal, Heater Off - 4700 Series 
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Figure 11-85—Air Conditioner Recirculate, Heater Off - 4700 Series 


o ~~ 
=... 
Sara 
\\ “KOO 
Wood , 
roo, 
\\ aes 
= 
2 
fan) Oo 
; Lu i» os 
s oO = 
ow = 
Oo ras > <a 
= < — Ss) = 
p - = iS 
O 
X= a= iy & <U 
— oO. Oo < — < 
« = Q> 
<< Ww = 
yA 
ao 
a 
ou OW 
[j= wT << 
<= /~ 
A-—OAXOE 
Egesia 
Oowawde Eo 


ACCESSORIES GUIDE-MATIC POWER HEADLAMP CONTROL 11-85 


DEFROSTER 


Lu 
rat 
> 
= 
< 
woe 
Lu Ww 
KFow = 
sae S 
< 
=rO StH 8a 
Gscaneneesedl rc 
SO at Oo. 
Lu <_ 
2a 
- = 
fl eee 
is 
<z<U 
>< 
Q> 


Figure 11-86—Air Conditioner Ventilation or Normal, Heater On - 4700 Series 
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c. Vacuum Switch Trouble Diagnosis—4700 Series 


CONDITION COMPLAINT POSSIBLE CAUSE 


Air out of A/C outlets. 


All controls off. Check heater and evaporator 
air door dual stage vacuum 
diaphragm. No vacuum should 


be present. 


Check outside and recirculated 
air door dual stage vacuum 
diaphragm. No vacuum should 
be present. 


Air out of heater outlets. 


Check outside and recirculated 
air door vacuum diaphragm. 
Vacuum should be applied to 
one or both stages depending 
on position of lever. 


Recirculated air only - no out- 
side air, windows steam up, 
air in car stale. 


Air Conditioner Air Control 
Lever on. 


Air out of heater. Check that vacuum is applied 
to both stages of heater and 
evaporator air door vacuum 


diaphragm. 


No vacuum applied to both 
stages of heater and evapora- 
tor air door vacuum. dia- 
phragm. Heater and evaporator 
air door stuck closed. 


Air Conditioner Air Control All air out of heater outlets. 
Lever on NORMAL and Air 
Conditioner Temperature Con- 
trol Lever on DEFROSTER and 


HEATER TEMP levers OFF. 


Both recirculated and outside 
air. 


Vacuum applied to only one 
stage of outside and recircu- 
lated air door vacuum 
diaphragm. 


Check for defective heater 
vacuum disc switch. 


Air out of A/C and _ heater 
outlets. 


Defective air conditioner vac- 
uum disc switch. 


No recirculated air. 


Air Conditioner Air Control 
Lever on RECIRC. 


Check for defective vacuum 
diaphragm. 


Air Conditioner Air Control 
lever RECIRC and DEFROST- 
ER and/or HEATER TEMP 
Control Levers on. 


All air through heater outlets. 


air through A/C outlets. Check for defective heater 


vacuum disc switch. 
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11-15 SERVICE 
PROCEDURES 


IMPORTANT: If a receiver- 
dehydrator is replaced, the port 


of the receiver-dehydrator 


marked ‘‘IN’’ must be attached 
to condenser outlet. 


NOTE: See paragraphs 11-16 and 
11-17 for service procedures on 
compressor assembly. 


a. Safety Precautions 


The following safety precautions 
should always be used when serv- 
icing the air conditioner refrig- 
eration system. 


1. Do not leave drum of Refrig- 
erant-12 uncapped. 


2. Do not carry drum in passen- 
ger compartment of car. 


3. Do not: subject drum to high 
temperature. 


4. Do not weld or steam clean 
near system. 


9. Do not fill drum completely. 


6. Do not discharge refrigerant 
vapor into area where flame is 
exposed, or do not discharge di- 
rectly into engine air intake. 


7. Do not expose eyes to liquid 
refrigerant; always wear safety 
goggles. 


b. Installation Precautions 


All subassemblies are _ shipped 
sealed and dehydrated. They are 
to remain sealed until just prior 
to making connections. 


2. All subassemblies should be at 
room temperature before uncap- 
ping. This prevents condensation 
of moisture from air that enters 
the system. 


3. All precautions should be taken 
to prevent damage to fittings or 
connections. Even minute damage 
to a connection could cause it to 
leak. 
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4. Any fittings with grease or 
dirt on them should be wiped 
clean with a cloth dipped in al- 
cohol. Do not clean fittings or 
hoses with chlorinated salts such 


as trichlorethylene, as they are 
contaminants. If dirt, grease or 


moisture gets inside the pipes and 
cannot be removed, the pipe is to 
be replaced. 


9. Use a small amount of refrig- 
eration oil on all tube and hose 
joints and lubricate the ‘‘O’’ ring 
seal in this oil before assembling 
the joint as this oil will help in 
making a leakproof joint. When 
tightening joints, use a second 
wrench to hold the stationary part 
of the connection to prevent twist- 
ing, and to prevent hose kinking 
as kinked hoses are apt to trans- 
mit noise and vibration. 


CAUTION: Tighten all connec- 


tions in accordance with recom- 


mended torques. See pipe and 


hose connection chart. See Fig- 


ure 11-42. Insufficient torque 
when tightening can result in loose 


joints. Over-tightening can result 


in distorted joint parts, and either 


condition can result in refrig- 


erant leakage. 


6. Do not connect receiver- 
dehydrator assembly until all 
other seals of assemblies have 
been connected. This is neces- 
sary to insure optimum dehydra- 
tion and maximum moisture 
protection of the system. 


c. Discharging Refrigerant 
From Air Conditioner 
System 


When a part is removed or dis- 
connected that is in the Air Con- 
ditioner refrigeration circuit, the 
refrigerant must be discharged 
from system using the following 
procedure. 


1. Remove protective caps from 
Schrader valve gauge fittings on 
suction throttle valve and dis- 
charge line located at rear of 
compressor. 
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'O SYSTEM 
SUCTION LINE 


1O SYSTEM 
OISCHARGE LINE 


ro vacuum 
PUMP 
OR REFRIGERANT 


Figure 11-87—Manifold and Gage 
Set, J-5725-01 


Z. Using Adapters J-5420, con- 
nect charging lines of pressure 
gauge and set Manifold and Gauge 
Set J-5725-01 (see Figure 11-87) 
to Schrader valves as shown in 
Figure 11-153 with both valves of 
manifold closed. 


3. Slowly open valves on manifold 
and discharge all pressure from 
system. 


CAUTION: Do not open valves too 
fast as excessive oil will be blown 
out of system, Place rag over 
end of discharge service line to 


prevent oil or liquid refrigerant 


from spraying on car or person. 


d. Adjustments—4400- 
4600-4800 Series 


There is no service adjustment on 
the blower switch, the expansion 
valve, the circuit switch or the 
climate control. 


1. Control Wire Adjustment - The 
air conditioner - heater wires are 
adjusted by rotating the adjuster 
nuts which are part of the control 
wire assembly. 


To adjust any of the control wires, 
set control levers in off position. 
Then rotate the adjuster so that 
the lever on instrument panel is 
1/8" from full off position. See 
Figure 11-78. 


IMPORTANT: Always _ recheck 
adjustment, by again placing valve 
or control in off position of con- 


trol lever, Lever should be 1/8" 
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from off position and lined up. 


When adjusting TEMP wire be 
sure manual water valve (see 
Figure 11-88) is in the off 
position. 


2. Main Vacuum Switch Adjust- 
ment - Place AIR lever in off 
position. Loosen main vacuum 
Switch attaching screws and push 
Switch against control lever on 
circuit control assembly to fully 
depress plunger. Tighten mount- 
ing screws. See Figure 11-89. 


3. Max. Cooling Vacuum Switch 
Vacuum - Place temperature door 
and TEMP lever in off position. 
Loosen Max. cooling vacuum 
Switch retaining screws and push 
Switch against temperature door 
lever to fully depress switch 
plunger. Tighten mounting 
screws. 


e. Adjustments—4700 Series 


There is no service adjustment 
on the blower switches, the ex- 
pansion valve vacuum modulator, 
vacuum diaphragms or vacuum 
disc switches on 4700 Series cars, 


Adjustments for the control wires 
attached to the heater control as- 
sembly are the same as for non- 
air conditioned cars (ref. to par. 
11-8 and see Figure 11-90). 


f. Suction Throttle Valve 
Adjustments 


IMPORTANT: The suction throt- 
tle valve adjustment is to be made 
only after the functional test 
shows evaporator pressure sig- 
nificantly different from the chart. 


1. Have a service gauge set con- 
nected to Schrader valves as 
shown in Figure 11-153. 


2. Set controls for maximum 
cooling, heater off, ventilators 
closed and all air conditioner out- 
lets open. 


(a) On 4400-4600-4800 Series the 
climate control is set at Air Cond. 
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Recir. and air lever full on, 
TEMP lever must be off. 


(b) On 4700 Series the Air Con- 
ditioner Air Control, Temperature 
Control, and Fan switch levers 
are set full on. Heater Temp and 
Defroster levers are set to OFF. 


3. Engine set at 2000 RPM. 


4. Remove the vacuum hose from 
the 4700 suction throttle vacuum 
diaphragm. Do not remove hose 
from the 4400, 4600 or 4800 
diaphragm. 


5. Three minutes after the valve 
has started to control, check the 
gauge readings and outlet temper- 
ature against the functional test 
chart. 


6. If necessary to adjust STV, 
loosen the large lock nut on 
sleeve of suction throttle valve 
vacuum diaphragm. 


7. To adjust valve, rotate dia- 
phragm assembly clockwise to in- 
crease evaporator pressure and 
counterclockwise to decrease 
pressure. 


8, After adjusting the valve, ob- 
serve operation of the system for 
a few minutes to check readings. 


9. Tighten lock nut on sleeve and 
reinstall the vacuum hose on the 
4700 vacuum diaphragm. 


10. Check operation of suction 
throttle valve. 


(a) On 4400-4600-4800 Series, 
move the TEMP lever a short 
distance forward from the off 
position. There should be no vac- 
uum to the vacuum diaphragm of 
the valve. 


With the Temp lever in this po- 
sition, the evaporator pressure 
should raise by approximately 
three psi. If the evaporator pres- 
sure does not increase, check the 
adjustment of the Temp lever wire 
and Max. cooling vacuum switch 
at the temperature valve, improp- 
er vacuum hose connections or 
kinked vacuum hoses. If these 
are correct, the suction throttle 
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valve is defective and should be 
repaired, 


(b) On 4700 Series, move the Air 
Conditioner Air Control lever to 
normal position and the temper- 
ature control and Fan switch 
levers to Low. 


With the levers in this position, 
the evaporator should raise to 
approximately 50 psi. Return the 
levers to full on and recheck set- 
ting of the suction throttle valve. 


If the 4700 evaporator pressure 
does not increase when Air Con- 
ditioning Temperature Control and 
Fan lever are at Low, check op- 
eration of vacuum modulator by 
connecting a vacuum gauge to the 
hose that goes to the STV. The 
modulator should regulate mani- 
fold vacuum from 6 to 7 inches 
when the temperature control 
lever is moved from the Low po- 
sition to 0 inches when the tem- 
perature control and Fan switch 
levers are respectively in the 
cooler and high position. If mod- 
ulator does not function properly, 
check vacuum hose connections, 
check for kinked hose or for de- 
fective modulator. 


g.- Removal and Installation 
of Suction Throttle Valve 


1. Discharge refrigerant from 
system as described in subpara- 
graph Car? 


2. Disconnect lines from valve. 


3. Remove valve mounting screws 
and remove valve. 


NOTE: All of the openings to the 
air conditioning ‘system should be 
capped or plugged during the time 


the STV is removed. 


4. Install valve by reversing pro- 
cedure for removal, paying atten- 
tion to the following: 


(a) Install new ‘‘O”’ rings on line 
fittings. 


(b) The valve piston must be lu- 
bricated with 525 compressor oil 
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Figure 11-89—Main Vacuum Switch Adjustment - 4400, 4600 and 4800 Series 


through line connections to pre- 
vent piston from sticking on initial 
operation. 


(c) Evacuate and charge the sys- 
tem. Leak test valve and connec- 
tions. Correct any leaks. 


(d) After system _ has_ been 
charged, on 4700 move air con- 
ditioning temperature control 
lever from one extreme to the 
other about 12 times with system 
operating to normalize the valve 
diaphragm. 


(e) Check operation of the suction 
throttle valve, refer to subpara- 
graph ‘‘f’’. 


h. Disassembly and 

Assembly of Suction 

Throttle Valve 
If test indicated suction throttle 
valve is defective, the valve 
should be overhauled as follows: 


1. With valve removed from car, 
loosen lock nut on vacuum dia- 
phragm and turn diaphragm as- 
sembly out of cover. On 4700 
valve, discard ‘‘O’’ ring on sleeve 
of diaphragm. See Figure 11-91. 


NOTE: Figure 11-91 shows the 


4700 series suction throttle valve. 
The 4400, 4600 and 4800 suction 


throttle valve is basically the 


same except a different diaphragm 
is used and an ‘“‘O’’ ring is not 


used on the vacuum diaphragm. 


2. Remove spring from cover. 


3. Remove the five screws that 
retain cover to body of valve and 
remove cover. 


4. Remove diaphragm and piston 
assembly. 


9. Remove retainer cup from 
diaphragm. 


The diaphragm should be handled 
with care to avoid damage by 
scuffing, cutting or abrading the 
rubber and fabric surfaces. The 
piston diaphragm or the screen 
and retainer in the lower portion 
of the piston should not be re- 
moved. The screen should, how- 
ever, be examined for any foreign 
material or contamination. If 
necessary clean screen with a 
volatile solvent. All solvent 
should be removed from parts 
after cleaning. 


In the event the exterior surface 
of the piston is damaged such as 
scored, scratched or nicked, in 
such a way as to cause it to bind 
in the bore, it should be replaced. 


NOTE: It is recommended that 
no attempt be made to scrap, 
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Figure 11-91—Suction Throttling Valve (Exploded View) - 4700 Series 


stone or crocus cloth these dam- 


aged areas due to the close tol- 


erance that is required in the 
fitting of the parts for proper 
operation. In the event the dia- 


phragm is found to be damaged, 


the piston assembly should be 


replaced. A very light application 
of powdered Molykote Type Z 
Should be applied to the upper 


or fabric surface of the depressed 
section of the new diaphragm 
where the spring retainer cup will 
fit into it. 

NOTE: The source for the ma- 
terial is: Alpha-Molykote Corpo- 


ration Stamford, Connecticut. No 
other material is recommended. 


Examine the body bore surfaces 
for any surface imperfections, 
foreign material and any obvious 
damage that would cause the pis- 
ton to not operate freely. The 
body should be replaced if the 
bore is damaged or if any cross 
threading or damage has been 
sustained around the connector 
parts. / 


6. Apply a light coat of 525 vis- 
cosity oil to the wall of the piston 
and insert it into the body of the 
valve, 


7, Assemble the retainer cup to 
the diaphragm and place the cover 
in proper location over the dia- 
phragm being sure the diaphragm 
holes are in line with the locating 
protrusions under the cover 
flange. Start the five screws into 
the body, but DO NOT TIGHTEN. 


8. With the cover and body held 
loosely in one hand, insert a clean 
smooth rod, approximately 3/8" 
in diameter, through the inlet 
opening so as to contact the 
screen retainer in the bottom of 
the piston. 


Carefully push the piston into the 
cover so that the diaphragm po- 
sitions properly into the cavity 
of the cover and does not become 
pinched under the flange. 


Remove the rod from the inlet 
opening and insert it through the 
upper portion of the cover. It 


should contact the center post of 
the cup. Press lightly downward 
so as to cause the piston to seat 
against the inner shoulder of the 
body. While the cup, diaphragm 
and piston are held down, tighten 
the five screws to 45 to 50 inch 
pounds torque. 


9. Place locknut on vacuum dia- 
phragm and install a new ‘‘Q”’ 
ring on diaphragm, 


NOTE: 4400-4600-4800 valve 
diaphragm does not use an ‘‘O’’ 
ring. 


10. Insert washer and spring in 
vacuum diaphragm. 


11. Reassemble vacuum dia- 
phragm cover and screw in ap- 
proximately ten turns. 


12. Install suction throttle valve 
as described in subparagraph 
‘‘7?? and adjust as described in 
subparagraph ‘‘f’’, 
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Figure 11-92—Compressor Installation - 4600, 4700 and 4800 Series 


i. Removal and Installation 
of Compressor 


1. Discharge refrigerant from 
system as described in subpara- 
graph (6ar?. 


2. Remove center bolt to remove 
Schrader valve retaining plate 
from rear end of compressor. 


3. Cover the openings in lines 
and compressor with tape to ex- 
clude dirt. 


4. Disconnect magnetic clutch 
coil wire connector, then loosen 
the belts and remove compressor 
from its mounting on engine. See 
Figures 11-92 and 11-93. 


Do not place compressor in sun 
or near heat because it still con- 
tains some refrigerant. 


IMPORTANT: Whenever a com- 


pressor replacement is_ being 
made the oil in the original com- 


pressor should be drained and 
measured. The new compressor 


Should contain the same amount 
of new 529 viscosity oil as was 
drained from the original com- 
pressor. This step is necessary 
as some of the oil from the orig- 
inal compressor remains in the 


System. The addition of a com- 
plete change of oil, in addition to 


the oil remaining in the system, 


would impair the cooling ability 


of the unit. 


CAUTION: If it is evident that the 


air conditioner has lost a large 


amount of oil, refer to subpara- 
graph ‘‘j’’? for procedure for add- 


ing oil to compressor. 


0. Install compressor by revers- 
ing procedure for removal, paying 
attention to the following points: 


(a) Inspect drive belts and pulley 
grooves for conditions that might 
cause slippage. If a belt is 
cracked, frayed, or oil soaked, 
or is worn so that it bottoms in 
pulley grooves, replace both belts. 
Belts are furnished in matched 
sets to insure even tension. 


(b) Use new ‘‘O’’ rings when at- 
taching valve assemblies to 
compressor. 


(c) Adjust compressor belt ten- 
sion. See Figures 2-47 and 2-48. 


(d) Evacuate, leak test and charge 
air conditioner system (par. 11-18) 
air conditioner system (par. 
11-18). 


i. Checking Compressor Oil 
and Adding Oil 


The six cylinder air conditioner 
compressor is initially charged 
with 10-1/2 fluid ounces of 525 
viscosity Frigidaire Refrigerant 
oil. After the air conditioner sys- 
tem has been operated, oil circu- 
lates throughout the system with 
the refrigerant. Hence, while the 
system is running, oil is leaving 
the compressor with the high 
pressure gas and is returning to 
the compressor with the suction 
gas. 
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Figure 11-93—Compressor Installation - 4400 Series 


When the air conditioner is oper- 
ated around 1000 to 1500 engine 
rpm’s, in the maximum cooling 
position and blower on high, ap- 
proximately 4 ounces of oil re- 
mains in the compressor while 
the rest is distributed in the 
various air conditioner com- 
ponents. Athigh engine rpm’s, 
a lesser amount of oil will be re- 
tained in the compressor (as little 
as 2 ounces of oil which is 
adequate for lubrication of 
compressor). 


The oil balance in the system has 
been carefully established. It is 
important in any servicing oper- 
ations to neither add or subtract 
oil which would cause the total 
oil change in the system to vary 
from 10-1/2 fluid ounces. If the 
total oil change is less, lubrica- 
tion of the compressor may not 
be adequate; if too much oil is in 
the system, this will reduce the 
refrigerating capacity of the sys- 
tem. The compressor oil cannot 


be checked while the compressor 
is installed on the car. 


The oil level in the compressor 
should not be checked as a matter 
of course such as is done in the 
car engine crankcase. The com- 
pressor oil level should be ques- 
tioned only in cases where there 
is evidence of a major loss of 
system oil such as: 


1. Broken hose or severe hose 
fitting leak. 


2. Oil sprayed in large amounts 
under the hood due to a very 
badly leaking compressor seal. 


3. Collision damages to system 
components. 


To check the oil and to determine 
amount to install in compressor, 
the compressor must be removed 
and drained. This same procedure 
is used to determine amount to 
install in a replacement com- 
pressor, or in a compressor that 
has been disassembled for repair. 


To drain compressor, remove 
drain plug and place compressor 


in a horizontal position with drain 
plug opening downward. Allow all 
oil to drain into a container, 
measure total amount, then dis- 
card oil. To determine the amount 
of oil that should be installed in 
the compressor if there has been 
a major loss of oil, when replac- 
ing a compressor with a service 
compressor; or when compressor 
has been disassembled and re- 
built, use the following chart. 


IMPORTANT: If oil drained from 
compressor contains any foreign 
materials such as chips, or there 
is evidence of moisture in the 


system, it will be necessary to 
replace receiver-dehydrator and 
flush the other component parts 
with Refrigerant-12 (subpar. 1). 


The full charge of 10-1/2 oz. of 
oil should then be added to 
compressor. 
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NOTE: The service compressor the required amount determined’ evaporator is replaced with a new 


will also contain 10-1/2 oz. of by the chart. unit and where no major loss of 
925 oil. In most cases, it will be oil is involved, add oil to the new 


necessary to drain all of the oil unit per item 1 on chart. The oil 


fromthe service compressor, During normal service operations can be poured directly into the 
then install oil so that it will be where a condenser, receiver or part being replaced. 


AMOUNT OF OIL DRAINED 


AMOUNT OF 525 OIL TO 
CONDITION FROM COMPRESSOR 


INSTALL IN COMPRESSOR 


1. Major loss of oil and a a. More than 4 oz. 
component has to be re- 


placed. 


a. Amount drained from com- 
pressor plus amount for 
component being replaced 
as follows: 

Evaporator - Add 3 oz. 

Condenser - Add 1 oz. 

Receiver Dehydrator - Add 
1 oz. 


b. Less than 4 oz. 


b. Install 6 oz. plus amount 
for component being replac- 
ed as shown above. 


a. More than 1-1/2 oz. (See 
Note) 


2. Compressor being replaced 
with a service compressor 
and there wasn’t a major 
loss of oil from the air 

conditioner system. 


. Same amount as drained 
from compressor being re- 
placed. 


. Less than 1-1/2 oz. . Install 6 oz. 


. Same amount as drained 
from compressor being re- 
placed. 


3. Same as Step 2 except there - More than 4 oz. 
has been a major loss of 


oil. 


. Install 6 oz. 


. Less than 4 oz. 


. Same amount as drained 
from compressor plus 1 oz. 
additional. 


More than 1-1/2 oz. 
Note) 


4. Compressor has been in- 
operative and rebuilt and 
there wasn’t a major loss of 
oil from air conditioner 

system. 


(See 


. Less than 1-1/2 oz. . Install 7 oz. 


a. Same amount as drained 
from compressor plus 1 oz. 
additional. 


9. Same as Step 4 except there . More than 4 oz. 
has been a major loss of 


oil, 


. Install 7 oz. 


b. Less than 4 oz. 


NOTE: If more than 1-1/2 oz. of clean oil was drained from compressor and there is little or no 
signs of oil being lost from system, install this amount of oil in replacement compressor 
(plus 1 oz. additional in repaired compressor). 
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k. Flushing Air Conditioner 
System 


Flushing the air _ conditioner 
system can be accomplished by 
connecting a refrigerant drum to 
the unit to be flushed, and then 
turning the drum upside down 
and opening the drum _ shut-off 
valve to pour refrigerant through 
the unit. The unit should be sup- 
ported so that the refrigerant 
passing through it will be directed 
into an area where a temperature 
of -21.7°F. will do no damage. 
When a unit is not removed such 
aS a condenser, disconnect the 
inlet and outlet lines before flush- 
ing it out. 


CAUTION: When liquid refriger- 
ant is poured from the drum into 
an area where atmospheric pres- 
sure exists, its temperature will 
immediately drop to -21.7°F. 

In order to keep the expansion 
valve open when flushing the 
evaporator with refrigerant, the 
expansion valve bulb must be de- 
tached from the evaporator outlet 
tube. 


In all cases where it is necessary 
to flush the air conditioner sys- 
tem, the receiver-dehydrator 
should be replaced. Also, the ex- 
pansion valve inlet screen should 
be cleaned, 


Dry nitrogen which is much less 
expensive than refrigerant, is 
preferred, if available, for flush- 
ing out the air conditioner system. 
Nitrogen will not cause the tem- 
perature to drop as refrigerant- 
12 does. The cold temperatures 
make it difficult to remove the 
contaminated oil from the unit 
being flushed. Also, the dry nitro- 
gen will remove moisture from 
the sytem. 


I. Removal of Evaporator 
Assembly and Air 
Distribution Parts 


Figures 11-94 and 11-95 show 
the installation of the evaporator 
assembly and air distribution 


system on the 4400-4600-4800 
Series. 


Figures 11-96 and 11-97 show the 
installation of the 4700 Series 
evaporator and air distribution 
system. 


To remove the evaporator as- 
sembly on the 4700, remove the 
brackets that retain assembly to 
instrument panel. Then disconnect 
assembly from distribution duct 
and right outer outlet, and lower 
assembly down from under in- 
strument panel. Complete re- 
moval by disconnecting lines from 
evaporator assembly. 


When reinstalling assembly be 


sure to properly install drain 
hoses and use new ‘‘O’’ rings on 
refrigerant lines. See Figure 
11-97. 


To remove distribution duct to 
service heater core on 4700, 
lower evaporator assembly from 
instrument panel. Then discon- 
nect distribution duct, and re- 
move from right side of 
instrument panel. 


11-16 COMPRESSOR 
CLUTCH COIL AND 
SHAFT SEAL 
REMOVAL AND 
INSTALLATION 


It is not necessary to remove 
compressor from refrigeration 
system to service clutch parts. 
It may be necessary to loosen it 
on its mounting to remove clutch 
pulley. 


CAUTION: Never stand com- 
pressor on pulley end. 


a. Clutch Drive 
Plate Removal 


1. Hold the clutch drive plate hub 
with J-9403 wrench and use 
J-9399 special thin wall 9/16" 
socket to remove shaft nut. See 
Figure 11-98. 


ACCESSORIES 


2. Screw threaded Hub Puller 
J-9401 into the drive plate hub. 
Hold body of tool with a wrench 
and tighten the center screw to 
remove clutch drive plate. See 
Figure 11-99. 


3. Remove clutch hub key from 
compressor shaft or from clutch 
drive plate hub. 


4. Remove clutch drive plate as- 
sembly retainer ring, using 
J-5403 No. 21 Truarc Pliers. See 
Figure 11-100. Remove spacer 
from inside hub of clutch drive 
plate. 


b. Clutch Drive 
Plate Installation 


1. Insert clutch hub key into hub 
of clutch drive plate so it pro- 
jects approximately 3/16" out of 
end of keyway. See Figure 11-101. 


2. Line up key in hub with keyway 
and position clutch drive plate on 
shaft. 


3. Place Spacer J-9480-2 on 
Clutch Drive Plate Installer 
J-9480-1 and thread installer on 
end of compressor shaft. See 
Figure 11-102. Press the clutch 
drive plate on shaft until there is 
approximately 3/32'' space be- 
tween the friction faces of the 
drive plate and pulley as shown 
in Figure 11-102. 


4. Remove installer and insert 
Spacer inside clutch drive plate 
hub, 


2». Install clutch drive plate re- 
tainer ring with flat side of ring 
facing spacer, using J-5403, No. 
21 Truarc Pliers. 


6. Install a new shaft nut, using 
J-9399, special thin wall 9/16" 
socket. Tighten to 15 lb. ft. 
torque. The air gap between the 
friction faces of the pulley and 
clutch drive plate should now be 
between 1/32" and- 1/16" clear- 
ance. See Figure 11-103. 
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Figure 11-99—Removing Clutch 
Drive Plate 


c. Pulley Assembly and 
Bearing Removal 


1. Remove clutch drive plate. 
Subparagraph ‘‘a’’, 


2. Remove pulley assembly re- 
tainer ring, using J-6435, No. 26 
Truarc Pliers. See Figure 11-104. 


3. Place J-9395 Puller Pilot over 
compressor shaft and remove 
pulley assembly, using J-8433 
Puller. See Figure 11-105. 


IMPORTANT: Puller Pilot J-9395 
must be used, or force will cause 
shaft to move in swash plate, 
resulting in damage to the cylin- 
der mechanism, 


J-5403 
is PLIERS 


RETAINER 


SPACER 


Figure 11-100—Removing Clutch Drive 
Plate Retainer Ring 
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Figure 11-101—Positioning Clutch 
Drive Plate on Shaft 


NOTE: Do not remove pulley 


bearing unless it is going to be 
replaced. 


4, Remove bearing to pulley re- 
tainer wire with a small screw- 
driver. See Figure 11-106. 


0. Remove bearing, using punch 
or a suitable socket. 


INSTALLER 
J-9 480-1 


* PRESS CLUTCH DRIVE 
| PLATE ON UNTIL THERE 
iS APPROXIMATELY | 
2" GAP BETWEEN 
SURFACE OF PLATE 
HAND PULLEY 


Figure 11-102—Installing Clutch 
Drive Plate 
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Figure 11-104—Removing or Installing 
Bearing to Head Retainer Ring 


d. Pulley Assembly and 
Bearing Installation 


If the existing pulley assembly 
and clutch drive plate are to be 
reused, clean the friction faces on 
each part with trichlorethylene, 
alcohol or similar solvent. If 


PULLER 
)-8433 


Figure 11-105—Removing Pulley 
Assembly 
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Figure 11-106—Removing Bearing to 
Pulley Retainer Wire 


these parts show evidence of 
warpage, due to overheating, they 
should be replaced. 


1. When replacing a new pulley 
bearing into the pulley assembly 
use J-9481 Pulley Bearing In- 
staller and Drive Handle J-8092 
aS shown. See Figure 11-107. 


2. Replace the bearing to pulley 
retainer wire in pulley, being sure 
it is properly seated in groove. 


3. Support bottom of compressor 
and install the pulley assembly 


on the neck of the compressor, 
using J-9481 installed on J-8092 


HANDLE 


j-8092 > 


INSTALLER 


Figure 11-107—Installing Pulley 
Bearing 
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Figure 11-108—Installing Pulley 
Assembl y 


as shown. See Figure 11-108. 
Pulley should rotate freely. 


4. Install bearing to head retainer 
ring with flat side of retainer 
toward bearing, using J-6435, No. 
26 Truarc Pliers. 


2. Install clutch drive plate as- 
sembly. Subparagraph ‘‘b’’. 


e. Coil and Housing 
Assembly Removal 


1. Remove clutch drive plate. 
Subparagraph ‘‘a’’, 


2. Remove pulley assembly and 
bearing. Subparagraph ‘‘c’’, 


3. Note position of electrical ter- 
minals and scribe location of coil 
and housing assembly terminals 
on compressor body to insure 
correct location of terminals 
when coil is reinstalled. 


4. Use J-6435, No. 26 Truarc 
Pliers and remove coil and hous- 
ing retainer ring, then remove 
coil and housing assembly. See 
Figure 11-109. 


f. Coil and Housing 
Assembly Installation 


1. Position coil and housing as- 
sembly on compressor front head 
so electrical terminals are in 
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Figure 11-109—Removing or Installing 
Coil and Housing Retainer Ring 


their original location as pre- 
viously scribed on compressor 
body. Make certain coil and hous- 
ing are properly seated in dowels. 


2. Replace the coil and housing 
retainer ring with flat side of 
ring facing coil, using J-6435, 
No. 26 Truarc Pliers. 


3. Install pulley assembly and 
bearing. Subparagraph ‘‘d’’. 


4. Install clutch drive plate. 
Subparagraph ‘‘b’’, 


g. Shaft Seal Removal 


1. Remove clutch drive plate. 
Subparagraph ‘‘a’’, 


2. Remove seal seat retaining 
ring from inside front head, using 
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Figure 11-110—Removing or Installing 
Seal Seat Retainer Ring 
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Figure 11-111—Removing or Installing 
Shaft Seal Seat 


J-5403, No. 21 Truarc Pliers. 
See Figure 11-110. 


3. Remove shaft seal seat, using 
J-9393-1 and 2 to grasp flange on 
seal seat. See Figure 11-111. 
Pull straight out on end of tool 
to remove. 


4. Engage tabs on shaft seal as- 
sembly with locking tangs on 
J-9392 Seal Installer and Re- 
mover. Press down on tool and 
twist clockwise to engage. Re- 
move shaft seal by pulling straight 
out. See Figure 11-112. 


SHAFT SEAL 


Figure 11-112—Removing or Installing 
Shaft Seal 


OPTIONAL HEATER-AIR CONDITIONER SYSTEM 


J-9553 
REMOVER 


SEAL SEAT 
"O" RING 


Figure 11-113—Removing Seal 
Seat O-Ring 


0. Remove seal seat ‘‘O’’ ring 
from interior of hub of front head 
using J-9553 Remover. See Fig- 
ure 11-113. 


h. Shaft Seal Installation 


NOTE: Apply 525 compressor oil 


to seal parts during assembly. 


1. Place shaft seal on J-9392 In- 
staller and insert shaft seal in- 
side front head. Be sure seal is 
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Figure 11-114—Installing Seal 
Seat O-Ring 
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Figure 11-115—Charging Compressor 
to Check for Leaks 


properly seated on shaft. The 
shaft has two flats provided for 
the shaft seal. 


2. Install a new seal seat ‘‘O”’ 
ring in its groove inside front 
head using Installer J-21508. Be 
Sure it is not in seal seat retain- 
ing ring groove. See Figures 
11-70 and 11-114. 


3. Position shaft seal seat on 
shaft and use Sleeve J-9393-1 to 
push seal seat down inside front 
head. 


4. Install seal seat retainer ring 
with flat side of ring going in- 
ward using J-5403, No. 21 Truarc 
Pliers. If necessary, position 
Sleeve J-9393-1 on retaining ring, 
and push down on it to engage 
ring in its groove. 


0. Attach charging line Adapter 
Plate J-9527 on rear of com- 
pressor and pressurize suction 
side of compressor with Refrig- 
erant-12 at pressure correspond- 
ing to room temperature. Rotate 
compressor shaft several times. 
See Figure 11-115. Leak test with 
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leak detector and correct any 
leaks. 


6. Install clutch drive plate. Sub- 
paragraph ‘‘b’’, 


11-17 DISASSEMBLY, 
INSPECTION AND 
ASSEMBLY OF 
COMPRESSOR 
INTERNAL PARTS 


IMPORTANT: A clean work 


bench, orderliness of the work 


and a place for all parts being 


removed and replaced are of 
great importance. Any attempt to 
use makeshift or inadequate tools 
may result in damage and/or im- 
proper operation of the 
compressor. 


a. Rear Head and Oil 
Pump Removal, 


CAUTION: Under NO circum- 


stances should compressor be 


placed on the pulley end. 


1. Seal compressor fitting open- 
ings and openings in compressor 
rear head. 


2. Thoroughly clean exterior of 
compressor assembly and blow 
dry with compressed air. 


PRESSURE 
ge VALVE 


Figure 11-116—Removing or Installing 
Pressure Relief Valve 


3. Place compressor assembly on 
clean, dry work bench. 


NOTE: If compressor is not go- 
ing to be disassembled any further 
than rear head or oil pump, omit 
Steps 4, 5, 6, 7 and 8. 


4. Remove compressor oil drain 
plug, tilt compressor and drain 
oil into clean dry container. It 
may be possible to get only 4 to 
6 ozs. of oil from the compressor. 


2. Remove clutch drive plate. 
Paragraph 11-16, subparagraph 
éé 4? ae 

6. Remove pulley assembly. 
Paragraph 11-16, subparagraph 


etal? 
e 


7. Remove coil and housing as- 
sembly. Paragraph 11-16, sub- 
paragraph ‘‘e’’, 


8. Remove shaft seal. Paragraph 
11-16, subparagraph ‘‘g’’, 


9. Attach J-9396 Holding Fixture 
to compressor and firmly mount 
assembly in vise. See Figure 
11-116. 


10. Remove pressure relief valve 
and washer if head is going to be 
replaced. 


11. Remove four lock nuts from 
threaded studs welded to com- 
pressor shell, and remove rear 
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Figure 11-117—Rear Head 
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head by tapping lightly with 
mallet. 


12. Examine teflon surface on the 
rear head casting webs. If any 
damage is observed, the head 
should be replaced. See Figure 
11-117. 


13. Remove suction screen and 
examine for damage or contam- 
ination. Clean or replace as 
necessary. 


14. Mark rear side of both oil 
pump inner and outer rotors with 
a pencil so that they can be re- 
installed in same position. Re- 
move rotors and inspect for 
damage. Replace both rotors if 
one or both show damage. 


15. Remove and discard rear 
Shell to head ‘‘o’’ ring. 


16. Carefully remove rear dis-. 
charge valve plate by prying up 
on assembly as shown with screw- 
drivers and examine discharge 
valve reeds and seats. See Fig- 
ure 11-118. Replace entire as- 
sembly if excessively scored or 
if any one of the three reeds are 
broken, or seats are damaged. 


17. If rear suction valve reed 
disc did not come out with valve 
plate, carefully remove reed as 
shown with two small screw- 
drivers. See Figure 11-119. Re- 
place valve disc if damaged. 
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Figure 11-118—Removing Rear 
Discharge Valve Plate 
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Figure 1]1-119—Removing Rear Suction 
Valve Reed Disc 


NOTE: See subparagraph ‘‘g’’ for 


installation of rear head and oil 


pump. 


b. Compressor Cylinder 
Assembly and Front 
Head Removal 


1. Remove oil inlet tube, using 
J-6586 Remover. See Figure 
11-120. If tube ‘‘O”’ ring did not 
come out with tube, remove it 
from cylinder with small wire. 


2. Push on front of compressor 
shaft to remove cylinder assem- 
bly from _ shell. See Figure 
11-121. The cylinder assembly 
will slide out of shell when shell 
is inverted. 


CAUTION: Do not hammer or use 
force on end of shaft. 


3. If the front discharge valve 
plate and suction valve reed disc 
were removed with cylinder as- 
sembly, remove these parts from 
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Figure 11-120—Removing Oil 
Inlet Tube 


OPTIONAL HEATER-AIR CONDITIONER SYSTEM 


Figure 11-121—Removing Cylinder 
Assembly 


shaft before proceeding and ex- 
amine for damage. 


4. Examine cylinder assembly for 
any obvious damage. 


NOTE: If cylinder assembly has 


sustained major damage, due pos- 


sibly to loss of refrigerant and/or 
oil, it may be necessary to 
replace unit with a service cyl- 
inder and shaft assembly rather 
than replace individual parts. 


). Remove compressor front 
head, using rubber mallet or wood 
block to unseat head from shell. 
See Figure 11-122. Care must be 
used to protect teflon surface on 
head from being damaged. 


6. Remove and discard front head 
to shell ‘‘O”’ ring seal. 


FRONT HEAD 


Figure 11-122—Removing Front Head 
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Figure 11-123—Front Head 


7. Examine teflon sealing surface 
on front head for damage and/or 
deep scratches. Replace if nec- 
essary. See Figure 11-123. 


NOTE: If compressor cylinder 
assembly is going to be replaced, 
omit subparagraphs ‘‘c’’, ‘‘d’’ and 


bla? 
es 


c. Disassembly of 
Compressor Cylinder 
Assembly 


1. Remove suction pass cover as 
Shown in Figure 11-124 and dis- 
card seal on cover. 


2. Place cylinder assembly infix- 
ture as shown. 


3. Number pistons ‘‘J’’, ‘‘2’’ and 
‘3’? and their cylinder bores so 
parts can be replaced in their 
original locations. 


SUCTION 
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Figure 11-124—Removing Suction Pass 
Cover and Seal 
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Figure 11-125—Separating Cylinder 
Halves 


4, Obtain clean J-9402 assembly 
parts tray to retain compressor 
parts during disassembly. 


0. Separate front and rear cyl- 
inder halves, using a wood block 
or rubber mallet. See Figure 
11-125. Rotate swash plate so 
that discharge tube does not con- 
tact it. A 9/16" open end wrench 
may be used on the shaft seal 
area of shaft to rotate swash 
plate. 


6. Remove rear cylinder half 


from pistons. 


7. Rotate shaft until a piston is 
at its highest point. Push up on 
shaft and remove one piston as- 
sembly at a time. See Figure 
11-126. Place parts in parts tray 
to keep them separated. See Fig- 
ure 11-127. 


8, Remove piston rings, balls and 
shoe discs. Discard the shoe 
discs. Examine piston balls, if 
satisfactory for reuse, place in 
parts tray with proper end of 
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Figure 11-126—Removing Pisto 
Assembly . 


Figure 11-127—Parts Tray J-9402 


piston. The front end of piston 
has identifying notch in casting 
web. See Figure 11-128. 


rear needle thrust 
Discard all 


9. Remove 
bearing and races, 
three pieces. 


10. Push on shaft to remove shaft 
and swash plate assembly front 
cylinder half. 


11. Remove front needle thrust 
bearing and races, Discard all 
three pieces. 


12. Remove discharge tube from 
cylinder half by twisting it out 
with suitable pliers or by holding 
on to it with pliers and tapping on 
pliers. 


13. Examine swash plate surfaces 
for excessive scoring or damage. 
If satisfactory, reuse. If neces- 
Sary, replace mainshaft and swash 
plate assembly. 


14. Wash compressor internal 
parts in a tank of clean trichloro- 
ethylene, alcohol or similar sol- 


vent. Blow dry all parts, using a 


source of clean, dry air. If drive 


balls show any signs of damage, 
replace. 


15. Examine the front and rear 
cylinder halves and replace if 
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Figure 11-128—Piston Assembly 
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Figure 11-129—Installing Main 
Shaft Bearing 


cylinder bores are deeply scored 
or damaged. 


16. Examine the mainshaft bear- 
ings. There is one in each cyl- 
inder half. If a bearing is 
damaged, remove bearing with a 
Suitable socket or punch. Install 
new bearing with J-9432 so that 
lettering on bearing is toward 
outside of cylinder half. See Fig- 
ure 11-129. 


d. Adjusting Compressor 
Shaft End Play and Piston 
Shoe Dise Clearance 


IMPORTANT: The following op- 
erations are required when it is 
practical to replace an internal 


part or parts of the cylinder as- 
sembly. If the complete cylinder 


assembly is replaced, gauging of 
the shaft end play and shoe disc 


clearance is not required. 


1. Secure four zero thrust races, 
three zero shoe discs and two new 
thrust bearings. 


2. Apply clean petroleum jelly to 
a zero thrust race, a new needle 
thrust bearing and a second zero 
thrust race. Assemble this 
‘‘sandwich’’ of parts to front end 
of compressor mainshaft. 


3. Place FRONT half of cylinder 
on J-9397 Fixture. Insert 
threaded end of shaft (with front 
thrust bearing assembly) through 
front cylinder half and allow 
thrust race assembly to rest on 
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Figure 11-130—Shaft Assembly and 
Front Needle Thrust Bearing and 
Races in Front Cylinder Half 


hub of cylinder. 
11-130. 


4. Place a zero thrust race, a 
new thrust bearing and a second 
zero thrust washer on REAR of 
compressor mainshaft so it rests 
on hub of swash plate. 


See Figure 


9. Lightly apply clean petroleum 
jelly to ball pockets of each of 
three pistons. 


6. Place balls in piston pockets. 


7. Lightly apply clean petroleum 
jelly to cavity of three new zero 
Shoe discs. 


8. Place a zero shoe over each 
ball in FRONT end of piston. Do 
not place shoes on piston rear 
balls. 


NOTE: Do not assemble any pis- 
ton rings on pistons at this time. 


9. Rotate shaft and swash plate 
until high point of swash plate is 
over piston cylinder bore, which 
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Figure 11-131 —Installing Piston 
Assembly in Cylinder 
for Gauging 


has been identified as No. 1. In- 
sert front end of No. 1 piston 
(notched end) in cylinder bore 
(toward the front of compressor) 
and at same time, place front ball 
and shoe and rear ball only over 
swash plate. 


IMPORTANT: It is necessary to 
lift shaft assembly when installing 
pistons, Hold front thrust bearing 
pack tightly against swash plate 
hub while lifting shaft. 


10. Repeat this operation for No. 
2 and No. 3 pistons. Balls and 
shoes must adhere to piston dur- 
ing this assembly. 


11. Align rear cylinder half cast- 
ing with bores, suction passage, 
discharge holes, dowel pins, etc. 
Tap into place, using a wood block 
and mallet. See Figure 11-132. 
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Figure 11-132—Assembling Rear 
Cylinder Half 
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Figure 11-133—Checking Cylinder 


Clearances 


12. Place cylinder assembly in 
J-9397 Compressing Fixture with 
front of compressor shaft point- 
ing up, positioning discharge tube 
opening between fixture bolts. 
This will permit access for the 
feeler gauge. Assemble fixture 
head ring and nuts to the cage, 
tighten nuts evenly to 15 lb. ft. 
torque. 


13. Use a leaf-type feeler gauge 
to check clearance between REAR 
ball and swash plate for each 
piston. 


(a) Use a suitable combination of 
feeler gauge leafs until the com- 
bination will result in a satisfac- 
tory ‘‘feel’’ between ball and 
swash plate. See Figures 11-133 
and 134, 


(b) After a suitable combination 
of feeler gauge leaves have been 
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Figure 11-134—Gauging Clearance 
Between Rear Drive Ball 
and Swashplate 
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Figure 11-135—Checking Selected 
Feeler Gauge with Spring Scale 


selected for a satisfactory ‘‘feel’’ 
between the rear ball and swash 
plate as instructed in Step (a), 
attach a spring scale to end of 
feeler leaf. Spring scale must be 
calibrated in ounces, such as Gen- 
erator brush tension scale J-5164 
or spring scale used for checking 
distributor point spring tension. 
Insert the selected feeler leaf 
between rear ball and swashplate, 
then pull straight out on spring 
scale with a steady, even pull be- 
ing sure feeler does not bend or 
kink. See Figure 11-135. Record 
reading on scale. Spring scale 
must be read while feeler is mov- 
ing. If selected feeler is correct 
size, spring scale will read be- 
tween 4 and 8 ounces (the higher 
reading is desired). If reading is 
not within limits, select the next 
.0005'' smaller or larger feeler 
leaf and repeat spring scale check 
until proper reading is obtained. 
Then proceed with Steps (c), (d), 
(e), (f), and (g) checking selected 
feeler leaf drag with spring scale 
at each location, The cylinder 
parts and feeler leaves must be 
very clean and coated with 525 
viscosity compressor oil. 


NOTE: By using the spring scale 
to check the selected feeler leafs, 
a Standard may be set up as to the 
amount of feeler leaf drag re- 
quired to properly rebuild the 
compressor. Also, the size of the 


numbered shoe discs and thrust 


bearing races for service has 
been determined by using the 


Spring scale method of checking 
feeler leaf drag. . 


(c) Rotate the shaft approximately 
120° and make a second check 
with feeler gauge between same 
ball and plate. 


(d) Rotate shaft again approxi- 
mately 120 and repeat check with 
feeler gauge between these same 
parts. 


(e) From this total of three 
checks between the same ball and 
swash plate at 120 increments on 
swash plate, use the minimum 
feeler gauge reading to select a 
numbered shoe to correspond to 
this reading. See Example below. 


Example: 
Posi- Posi- Posi- 
tion tion tion 
1 _2 30 
Piston #1 .019 .020 .019 
Select and use a No. 19 Shoe 
Piston #2 .020 .020 .020 
Select and use a No. 20 Shoe 
Piston #3 .021 .020 .021 


Select and use a No. 20 Shoe 


SHOE DISC CHART 


Identification No. 
Stamped on 
Shoe Disc 


Service 
Part Number 


6557000 
6556175 
6556180 
6556185 
6556190 
6556195 
6556200 
6556205 
6556210 
6556215 
6556220 


(f) Mark piston number ‘‘1,’’ ‘‘2”’ 
or ‘‘3’’ on selected shoe package 
and place in corresponding posi- 
tion in parts tray. 


(g) Repeat the above procedure on 
the other two pistons. 


14, The next gauging operation is 
to determine space between REAR 
thrust bearing and rear outer 
thrust race. 
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Figure 11-136—Gauging Clearance 
Between Rear Needle Thrust 
Bearing Rear Outer Race 


(a) Use a suitable combination of 
feeler gauge leaves to get a satis- 
factory ‘‘feel’’ between these two 
parts. See Figure 11-136. 


(b) The spring scale method 
should also be used to check the 
drag of the feeler leaf that has 
been selected for clearance be- 
tween rear thrust bearing and 
rear outer race. See Figure 
11-137. The reading on the spring 
scale when pulling feeler leaf be- 
tween these parts also should be 
between 4 and 8 ounces (the high- 
er reading is desired). If reading 
is not within limits, select the 
next smaller or larger feeler leaf 
and repeat spring scale drag 
check until proper reading is 
obtained. 


(c) Select from stock a numbered 
thrust race that corresponds to 
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Figure 11-137—Checking Selected 
Feeler Gauge with Spring Scale 
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feeler gauge reading. For ex- 
ample, if feeler gauge reading is 
.009", a race with a number ‘‘9’”’ 
stamped on it should be selected 
and be installed in place of the 
rear outer race. 


THRUST BEARING RACE 
CHART 


Identification No. 
Stamped on 
Race 


Service 
Part Number 


6556000 0 
6556060 6 
6556065 6-1/2 
6556070 7 
6556075 7-1/2 
6556080 8 
6556085 8-1/2 
6556090 9 
6556095 9-1/2 
6556100 10 
6556105 10-1/2 
6556110 11 
6556115 11-1/2 


6556120 


the selected REAR 


(d) Mark 
thrust race and place it in the 
J-9402 assembly parts tray cor- 
responding to its position. 


15. Remove cylinder assembly 
from J-9397 compressing fixture. 


16. Separate cylinder halves. It 
may be necessary to use a fiber 
block and mallet. 


17. Remove rear half cylinder. 


18, Carefully remove one piston 
at a time from swash plate and 
front half cylinder. Do not lose 
relationship or position of front 
ball and shoe, and rear ball. 
Transfer each piston, balls and 
shoe assembly to their proper 
place in the J-9402 assembly 
tray. 


19. Remove REAR outer zero 
thrust race from shaft and re- 
place it with selected numbered 
thrust race, determined in Step 
No. 14. Apply a light coat of 
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petroleum jelly to thrust races 
to aid in holding them in place 
during assembly. 


NOTE: This zero thrust race 
may be put aside for re-uSe in 


additional gauging and/or rebuild 


operations. 


e. Assembly of Compressor 
Cylinder Assembly 


Be sure to install all new seals 
and ‘‘O’’ rings and to lubricate 
all the parts generously with 525 
compressor oil during assembly. 


1. Assemble a piston ring, scrap- 
er groove toward the outside of 
piston, to each end of the three 
pistons. 


2. Apply a light coat of petroleum 
jelly to selected numbered shoes 
and place them over correct ball 
in rear of piston. 


3. With front and rear thrust 
bearing assemblies on shaft and 
shaft installed in front cylinder 
half, rotate swash plate so high 
point is above cylinder bore No.1. 
Carefully assemble No. 1 piston 
(complete with ball and zero shoe 
on FRONT end, and ball and num- 
bered shoe on REAR end) over 
swash plate. See Figure 11-138. 
Position piston rings so that the 
gap is toward center of cylinder. 
Compress and enter piston ring 
into front half cylinder. Repeat 
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Figure 11-138—Installing Piston in 
Cylinder Assembly 
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Figure 11-139—Compressing Front 
Piston Ring 


this operation for pistons No. 2 
and No. 3. See Figure 11-139. 


4. Assemble one end of service 
discharge tube into hole in front 
cylinder. See Figure 11-140. 


0. Rotate shaft to position pistons 
in a ‘‘stair step’’ arrangement. 
See Figure 11-141. Position pis- 
ton ring gaps toward outside of 
cylinder. Place rear half cylinder 
over shaft and start pistons into 
cylinder bores. 


Figure 11-140—Installing Service Type 
Discharge Tube 
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Figure 11-141—Pistons Positioned in 
‘Stair Step’’ Arrangement 


(a) Compress piston ring on each 
piston so as to permit its en- 
trance into cylinder. See Figure 
11-142. If ring is not properly 
compressed when installing rear 
cylinder half, ring will be broken. 


(b) When all three pistons and 
rings are in their respective cyl- 
inders, align end of the discharge 
tube with hole in rear half cylin- 
der, making sure flattened portion 
of this tube faces inside of com- 
pressor for swash _ plate 
clearance. 


(c) When satisfied that all parts 
are in proper alignment, tap with 
a fiber block and mallet to ‘‘Seat’’ 
rear cylinder over locating dowel 
pins. 


6. Generously lubricate all mov- 
ing parts with clean Frigidaire 


Figure 11-142—Compressing Rear 
Piston Ring 
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Figure 11-143—Installing Suction Pass 
Cover and Seal 


525 viscosity oil. Check for free 
rotation of swashplate. 


7. Assemble a new rectangular 
seal to suction paSs cover. 


(a) Coat seal with clean 525 vis- 
cosity oil. 


(b) Start one side of seal and 
cover into ‘‘dove tail’’ slot in the 
cylinder. 


(c) Use J-9433 suction pass cover 
seal installer as a ‘‘shoe horn’’, 
by placing it between the seal on 
Opposite side and the ‘‘dove tail’’ 
slot. See Figure 11-143. 


(d) Center cover and Seal with 
ends of cylinder faces. 


(e) Press down on cover to snap 
it into place. 


(f) Remove J-9433 installer as 
Shown in Figure 11-144. 


(g) Examine cover and seal to be 
Sure cover is properly seated and 
seal is not damaged. 


8. If necessary to replace a lo- 
cator pin, use suitable pliers to 
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Figure 11-144—Removing Installer 
53-9433 
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Figure 11-145—Removing Locater Pin 


remove pin, uSing care not to 
damage surface of cylinder. See 
Figure 11-145. Install new pin, 
carefully tapping it into place. 


f. Front Head and Cylinder 
Assembly Installation 


1. Install discharge tube front 
‘‘O’’ ring and bushing. See Fig- 
ure 11-146, 


2. Assemble front suction valve 
reed disc to front end of cylinder. 
Align dowel pin holes, suction 


ports and oil return slot. See 
Figure 11-147. 
3. Assemble front discharge 


valve plate, aligning holes with 
dowel pins and proper openings 
in head. See Figure 11-148. 


. 


Figure 11-146—Installing Discharge 
Tube ‘‘O’’ Ring and Bushing 
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FRONT SUCTION 
VALVE REED DISC 


Figure 11-147—Front Suction Valve 
Reed Disc Installed 


4. Coat teflon gasket surfaces on 
webs of compressor front head 
casting with clean 525 viscosity 
compressor oil. 


0. Examine location of dowel pins 
and contour of webs and mark 
dowel location on head with pencil 
as shown. Use care to avoid dam- 
aging teflon surfaces. See Figure 
11-148. When in proper align- 
ment, seat on front discharge 
valve plate with light mallet taps. 


6. Place compressor shell with 
J-9396 holding fixture in vise so 
rear end of shell is up. 


LOCATOR 
PIN HOLE 


FRONT HEAD 


FRONT DISCHARGE 
VALVE PLATE 


Figure 11-148—Installing Front Head 
on Cylinder Assembly 
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Figure 11-149—Front Head Installed 
on Cylinder Assembly 


7. Install a new shell to head 
‘‘O”’ ring on shoulder at rear of 
front head. See Figure 11-149. 


8. Apply 525 viscosity oil on the 
‘Q” ring and surfaces of the 
front head. 


9. Coat the inside machined sur- 
faces of shell with clean 525 vis- 
cosity compressor oil. Line up 
oil sump with oil intake tube hole 
and lower mechanism into shell. 
Extreme care must be used to 


being damaged. Maintain this 
alignment when lowering mech- 


anism into place. See Figure 
11-150. 
10. Place ‘‘O’’ ring on the oil 


inlet tube; apply oil to cavity and 
‘“‘O”’ ring. Insert tube and ‘‘O” 
ring, rotating compressor mech- 
anism aS necessary and align tube 
with hole in the shell baffle. Be 
sure ‘‘O”’ ring and inlet tube are 
properly seated. 


11. Install discharge 
and bushing. 


“QO”? ring 


g. Oil Pump and Rear 
Head Installation 


1. Position rear suction valve 
reed disc to align with dowel pins, 
reed tips, and ports in head. 
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CYLINDER 

ASSEMBLY 
AGED. DO NOT 
SALLOW CYLINDER & 
HEAD TO SEPARATE 


FRONT HEAD 


of 


«| 


SHELL a 


» = . 
REACH UP INSIDE SHELL n>: 
AND GRASP FRONT HEAD —4 lr hak 


Figure 11-150—Installing Cylinder 
Assembly into Shell 


2. Position rear discharge valve 
plate to align with dowel pins and 
ports and Slide it into place over 
locator pins. 


3. Assemble the inner oil pump 
rotor over the ‘‘D”’ shaped flat 
on the shaft. Place outer oil pump 
rotor over inner oil pump rotor. 
If original gears are used, be 
Sure gears are installed in their 
Original positions. 


4. Generously oil valve 
around outer edge where 


plate 
large 


COMPRESSER OIL SUMP 


Figure 11-151—Positioning Oil Pump 
Outer Rotor 
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Figure 11-152—Installing Rear Head 


‘‘O”’ ring will be placed. Oil valve 
reeds, oil pump rotors, and area 
where teflon gasket will contact 
valve plate. 


0. Coat new shell to head ‘‘O”’ 
ring with oil and place it on rear 
discharge valve plate in contact 
with shell. 


6. Place suction Screen in rear 
head if removed. 


7. Position the oil pump outer ro- 
tor as shown in Figure 11-151. 


8. Assemble rear head to shell, 
using care not to damage the 
teflon sealing surfaces on head. 


NOTE: If locator pins do not en- 


gage hole in rear head, grasp 


front head and slightly rotate cyl- 


inder assembly. See 


11-152. 


9. Assemble new nuts to threaded 
shell studs and tighten to 20 lb. ft. 
torque. 


Figure 


10. Replace pressure relief 
valve, if removed, using new cop- 
per washer. 


11. Place new ‘‘Q’’ rings on dis- 
charge and suction ports in 


compressor. Assemble charging 
line Adapter Plate J-9527 to 
compressor. 


12. Invert compressor and com- 
pressor holding fixture in vise. 


13. Install shaft seal assembly. 


Paragraph 11-16, subparagraph 
‘Oh?’ 
NOTE: When checking compres- 


sor for leaks as instructed in 


seal installation, it is also recom- 
mended to check for internal 


leaks as follows: 


With gauge set attached to com- 
pressor aS shown, pressurize 
discharge side of compressor 
only. If the same pressure is im- 
mediately noted on the suction 
Side gauge as on the discharge 
gauge, it indicates an _ internal 
leak such as head teflon sealing 
surface, discharge tube, to shell 
head ‘‘O’”’ ring seal or reed 
valves. Also observe the reading 
on the high pressure gauge with 
Shut-off valves closed. If gauge 
reading drops more than 10 
pounds in 30 seconds, it indicates 
an internal leak in compressor. 


14. Depressurize compressor and 
correct any leaks as necessary. 


15. Remove charging line adapter 
plate from compressor and install 
end plate. 


16. Refer to paragraph 11-15, 
subparagraph ‘‘j’’ for amount of 
029 COmpressor oil to install in 
compressor. The oil is installed 
through oil drain screw opening. 


17. Install coil and housing as- 
sembly. Paragraph 11-16, sub- 
paragraph ‘‘f’’. 


18. Install pulley assembly and 
bearing. Paragraph 11-16, sub- 
paragraph ‘‘d’’, 


19, Install clutch drive plate. 
Paragraph 11-16, subparagraph 
6tp??, 
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11-18 EVACUATION, 

LEAK TESTING AND 

CHARGING OF 

AIR CONDITIONER 
Tool J-8393 Portable Air Condi- 
tioner Service Station is a Kent- 
Moore unit designed specifically 
for servicing automobile air con- 
ditioners. J-8393 provides a 
means of measuring refrigerant 
without the use of scales. The unit 
also makes it possible to charge a 
system without heating the refrig- 
erant tank. As complete instruc- 
tions are printed on the control 
panel of J-8393 and the instruc- 
tions differ from those used with 
conventional equipment, only con- 
ventional equipment will be con- 
sidered in the paragraph, 


a. Evaluation and Leak 
Testing of System 


1. Attach gauge lines, adapters 
and vacuum pump Set-up as shown 
in Figure 11-153 and discharge 
any refrigerant that may be in 
system. 


2. Start the vacuum pump, open 
both valves on gauge set, then 
Slowly open the shut-off valve on 
the vacuum pump. 


CAUTION: If valve on the vacu- 
um pump is opened too quickly, 
oil may be forced out of pump. 


3. Operate vacuum pump until at 
least 28 inches vacuum (at sea 
level) is registered on the Low 
pressure gauge, then continue to 
run pump for at least ten minutes. 


NOTE: Allowance should be made 
for elevation when obtaining a 
vacuum. A vacuum of 28 inches of 
mercury at or near Sea level is 
required. For higher levels, the 
required vacuum may be reduced 
by 1 inch of mercury for each 
1,000 feet of elevation. 


4. If a 28 inch vacuum cannot be 
obtained, close pump _ shut-off 
valve and stop pump, then open 
the refrigerant-12 cylinder valve 
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ADAPTER 


MANIFOLD 


J-5415 


LOW PRESSURE 


GAGE J-5417 


SUCTION 
THROTTLE 
VALVE 


Figure 11-153—Setup for Evacuating, 


to charge the system at cylinder 
pressure. After closing the cyl- 
inder valve, leak test the complete 
System including gauge connec- 
tions and correct any leaks found. 
Then re-evacuate system. 


Do. After 28 inches of vacuum has 
been maintained for ten minutes, 
close the vacuum pump shut-off 
valve and stop the pump. Observe 
gauge and if loss of vacuum is 2 
inches or more in 5 minutes, 
there is a leak in the system and 
must be corrected. 


6. If system checks out, charge 
the system with refrigerant-12 at 
cylinder pressure. Then with re- 
frigent-12 cylinder valve closed, 
again evacuate the system with 
pump at 28 inches of vacuum for 
ten minutes. This charging and 
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COMPRESSOR 
(TOP VIEW) 


HIGH PRESSURE 
GAGE J-5416 


GAGE LINES (5) 
J-5418 


VACUUM PUMP J-5428 


Leak Testing and Charging System 


second evacuation is for the pur- 
pose of removing any air or 
moisture that may have entered 
the system. 


7. After maintaining the 28 inches 
of vacuum for ten minutes, close 
the vacuum pump shut-off valve 
and stop the pump. The refrig- 
erant system is now ready for 
charging. 


b. Charging the System 


1. With the vacuum punpp, refrig- 
erant-12 cylinder and gauge Set 
connected to the compressor as 
shown in Figure 11-153, place the 
cylinder in a bucket of hot water 
which does not exceed 125°F. 


CAUTION: Never heat refrig- 
erant cylinder above 125°F. as 
tremendous hydrostatic pressures 
will develop, capable of rupturing 
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cylinder. When there is a pos- 
sibility of overheating cylinder, 


the cylinder must be opened toa 
suitable pressure relief mecha- 
nism at all times. 


2. Place cylinder and bucket ona 
Suitable scale and record the total 
weight. 


3. Open the low pressure valve 
on the gauge set. (High pressure 
valve on the gauge set closed.) 


4. Wearing goggles to protect 
eyes, fully open the refrigerant- 
12 cylinder valve and allow re- 
frigerant-12 vapor to flow into 
the refrigerating system. 


9. Operate engine and compres- 
sor at slow idling speed until a 
total of 4 pounds of refrigerant- 
12 have been charged into the 
4400, 4600 and 4800 Series sys- 
tem or 3-1/2 pounds of refrig- 
erant-12 in the 4700 Series 
system. It may be necessary to 
reheat the water in bucket to 
maintain required pressure, 


6. Close both valves on gauge set, 
close valve on refrigerant-12 cyl- 
inder, and remove cylinder from 
bucket of water. 


IMPORTANT: Whenever the re- 
frigerant system is discharged 
and recharged, it is necessary to 
cycle the suction throttle valve 
several times to normalize the 
piston diaphragm in the valve. 
This is done on the 4700 by mov- 
ing the air conditioner tempera- 
ture control lever from one 
extreme to the other. 


On the 4400-4600-4800, operate 
TEMP lever several times. 


7. Perform functional test, para- 
graph 11-19. 


8. After test is completed, re- 
move gauge lines and replace 
protective caps over Schrader 
valve fittings and tighten 
securely. 


11-114 OPTIONAL HEATER-AIR CONDITIONER SYSTEM 


11-19 AIR CONDITIONER 
FUNCTIONAL TEST 


In order to determine if the air 
system is operating properly and 
efficiently, it should be functional 
tested. Functional testing the air 
conditioner is determining if the 
discharge air temperature at the 
air outlet located at right side of 
the instrument panel, suction 
pressure and discharge pressure 
are within the specifications at 
a particular ambient condition. 
See Figures 11-154 and 11-155. 


11-20 AIR CONDITIONER 
TROUBLE 
DIAGNOSIS 


NOTE: 
on a 4700 Series where the air 
conditioner has a refrigerant leak 
and there has been difficulty de- 
tecting it, there is a possibility 
that the piston diaphragm in the 
suction throttling valve may be 
the cause of the leak. If the 
piston diaphragm is leaking, the 
refrigerant will be drawn into the 
engine intake manifold through the 
vacuum hose and there will be no 
indication that the suction throttle 
valve has an external leak. Thus, 
when checking the air conditioner 
system for leaks, remove the 
vacuum hose from the_ suction 
throttle valve vacuum diaphragm, 
wait several seconds to allow re- 
frigerant to collect in the dia- 
phragm and leak test at the 
vacuum hose connection on the 
diaphragm. If leak detector in- 


dicates a leak, it will be nec- 
essary to remove suction throttle 


valve and replace the piston dia- 


phragm in the valve. 


a. Inspection of Air 
Conditioner System 


1. Check compressor belt ten- 
sion. See Figures 2-47 and 2-48. 


2. Inspect all connections for 
presence of oil on any of the re- 
frigerant system parts which 
could indicate a refrigerant leak. 


If a case is encountered 


If oil is evident, check for leaks 
and repair aS necesSary. 


3. Check air outlet hoses for 
leaks or restrictions. 


4. Check outer surface of con- 
denser to be sure they are not 
plugged with dirt, leaves or other 
foreign material. Be sure to 
check between the condenser and 
radiator as well as the outer 
surfaces. 


). Check to insure the evapora- 
tor drains are open. 


6. Check sight glass as instructed 
in subparagraph ‘‘c’’, 


7. Check ambient air temperature 
and air temperature at right air 
outlet following instructions on 
functional test charts. See Fig- 
ures 11-154 and 11-155. Tem- 
perature should correspond with 
those listed on chart. If temper- 
atures do not compare, attach 
gauge set (Figure 11-153) and 
functional test air conditioner. 


b. Diagnosis of Components 


Listed below are the air condi- 
tioner components and the pos- 
Sible conditions that could be 
encountered with each unit if 
defective. 


1. Compressor - Compressor 
malfunction will appear in one of 
four ways: noise, seizure, leak- 
age, or low discharge pressures. 
Even resonant compressor noises 
are not cause for alarm; however, 
irregular noises or rattles are 
likely to indicate broken parts. 


Seizure will be indicated by the 
failure of the compressor to op- 
erate, if the clutch is in good 
Operating condition, and there is 
no break in the electrical contin- 
uity of the system. Continued op- 
eration of a seized or partially 
seized compressor will result in 
damage to the clutch. To check 
for seizure, de-energize the 
clutch and attempt to rotate the 
compressor shaft. If the shaft 
will not turn, the compressor is 
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seized. Leakage of compressor 
refrigerant may be _ detected 
through routine leak detection. 


Low discharge pressures may 
also be caused by insufficient re- 
frigerant or a restriction else- 
where in the stystem. These 
should be checked out prior to 
compressor servicing. 


2. Compressor Clutch - If the 
compressor 1s inoperative, the 
electrical leak to the _ clutch 
should first be checked. If there 
is current to the clutch and the 
compressor is not seized, the 
clutch is defective and should be 
repaired. 


3. Condenser - There are two 
types of possible condenser mal- 
functions. The condenser may 
leak, resulting in loss of refrig- 
eration and low system pres- 
Sures, or the condenser may have 
a restriction, resulting in exces- 
sive compressor discharge pres- 
sures, and inadequate cooling. If 
a restriction occures and some 
refrigerant passes the restric- 
tion, icing or frost may occur on 
the external surface of the con- 


denser in the area of the re- 
striction. Also if the air flow 
through the condenser is re- 


stricted or blocked, high dis- 
charge pressures will result. It 
is important that the external fins 
of the condenser and radiator 
core are not plugged with bugs, 
dirt, etc. 


4, Expansion Valve - If malfunc- 
tion of the valve is suspected, 
make sure the power element bulb 
is in proper position, tightly at- 
tached, and well insulated from 
outside air temperatures. If this 
valve fails, it usually fails in the 
power element and thus the valve 
remains closed. This will be in- 
dicated by low suction and dis- 
charged pressures. Also the inlet 
screen could be plugged. The 
screen may be cleaned with liquid 
refrigerant. 
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TEST CONDITIONS 4400 - 4600 - 4800 


Car doors and hood open. 

Climate control set at AIR COND. RECIR. and AIR lever full on (blower on high). 

TEMP. lever in off position. Vent knobs in off position. 

All air conditioner outlets open. 

Gauge set connected to Schrader valve fittings as shown in figure 11-153. 

Test should be conducted in area with above 70°F. ambient temperature. 

Ambient air temperature should be measured in immediate test area toward front of car. 

A fan should be used in front of radiator grille to insure minimum differential between temperature of 
air passing over condenser through radiator grille and evaporator through body cowl screen. 
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TEST NO. 1: 4400 - 4600 - 4800 


Set engine speed at 2,000 rpm. 
The following table lists ambient temperature, evaporator and head pressures and right air outlet 
temperatures that can be expected from a normally-functioning unit. 
NOTE: If evaporator pressure is not correct for indicated ambient temperature, adjust suction throttle valve 
following procedure in par. 11-15, sub-par. f. 
NOTE: The lower outlet temperature can be achieved on dry days, and the higher on humid days. 


Ambient Evaporator Pressure Compressor Head Rt. Outlet 
Temperature °F PSIG Pressure PSIG Temperature °F 
70 29-31 160-190 40-45 
80 29-31 180-225 40-45 
90 29-31 200-380 40-45 
100 29-31 320-310 42-48 
110 29-31 260-325 46-53 
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TEST NO. 2: 4400 - 4600 - 4800 


ee 
This should be run on cars which will pass Test No. 1, but do not perform satisfactorily on the road. In 
this test the engine speed should be adjusted to the ambient temperature and humidity. 


Ambient Engine Evaporator Compressor Head Rignt 
Temperature °F Humidity R. P.M. Pressure PSIG Pressure PSIG Outlet °F 
70 Humid 425-450 35 140 47 
80 Dry 475-510 35 164 47 
80 Humid 525-590 35 169 50 
90 Dry 500-525 35 185 49 
90 Humid 750-775 35 204 53 
100 Dry 525-575 35 210 52 
100 Humid 750-800 35 230 56 
110 Dry 650-800 35 252 56 
110 Humid 850-900 35 268 61 


a 


The pressures and outlet temperature should be equal to or lower than those tabulated above. 


Figure 11-154—Air Conditioner Functional Test = 4400, 4600 and 4800 Series 
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Test Conditions - 4700 Series 


1 

2. 
3. 
4. 
Ds 
6 

7. 


- Car windows and hood open, doors closed. 

Air Conditioner Temp. and Air levers set at maximum cooling position, 
All Air Conditioner outlets open. 

Gage set connected to Schrader valve fittings as shown in Figure 11-153. 
Heater defroster and ventilator controls in OFF position. 

. Test should be conducted in area with above 70°F. ambient temperature. 
Ambient air temperature should be measured in immediate test area toward 
front of car. 

8. A fan should be used in front of radiator grille to insure minimum differ- 
ential between temperature of air passing over condenser through radiator 
grille and evaporator through body cowl screen. 


Test No. 1: - 4700 Series 

Set engine speed at 2000 rpm. 

The following table lists ambient temperature, evaporator and head pressures and 
right air outlet temperatures that can be expected from a normally-functioning unit. 
NOTE: If evaporator pressure is not correct for indicated ambient temperature, ad- 

just suction throttle valve following procedure in par. 11l=—15, sub-par. f. 
NOTE: The lower outlet temperature can be achieved on dry days, and the higher on 
humid days. 


Compressor 
Ambient Evaporator Pressure Head Pressure Rt. Outlet 
Temperature ee PSIG PSIG Temperature OF 
70 20-22 160-190 37-41 
80 20-22 190-210 39-43 
90 20-22 220-240 43-46 
100 20-22 250-270 47-50 
110 22-25 280-300 51-54 


Test No. 2: - 4700 Series 

This should be run on cars which will pass Test No. 1, but do not perform satis- 
factorily on the road. In this test the engine speed should be adjusted to the ambient 
temperature and humidity. 


Compressor 
Ambient Engine Evaporator Head Pressure Right 
Temperature CF Humidity R.P.M. Pressure PSIG PSIG Outlet CF 
70 Dry 500-525 26 122 36 
70 Humid 500-525 26 138 38 
80 Dry 525-550 26 155 41 
80 Humid 675-700 26 190 "45 
90 Dry 725-750 26 200 44 
90 Humid 975-1000 26 220 48 
100 Dry 1000-1025 26 230 46 
100 Humid 1100-1125 26 245 49 
110 Dry 1200-1225 26 260 49 
110 Humid 1675-1700 26 285 54 


Figure 11-155—Air Conditioner Functional Test - 4700 Series 
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5. Evaporator - Dirt or other 
foreign matter on the core sur- 
face or in the evaporator case 
will restrict air flow. A cracked 
or broken case can result in 
insufficient air or warm air de- 
livered to the passenger compart- 
ment. The condensation drains 
should be unrestricted. 


6. Receiver Dehydrator - Leak- 
age of refrigerant indicates a de- 
fective unit. The desiccant cannot 
easily be checked, but if it or the 
system has been exposed to out- 
side air for a considerable length 


of time, the unit should be 
replaced. 
Restrictions in the receiver-de- 


hydrator can also cause system 
malfunction. If the inlet tube is 
blocked, it is likely to result in 
high head pressure. If the outlet 
tube is blocked, head pressure is 
likely to be low and there will be 
little or no cooling. 


IMPORTANT: The IN stamped on 


receiver must be connected to the 
condenser. 


7. Suction Throttle Valve (STV) - 
If the STV is defective it may 
cause evaporator pressure to be 
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too high (air outlet temperature 
too warm) or it could cause the 
evaporator pressure to be too low 
(air outlet temperature too low 
which may cause icing of the 
evaporator core). Also if the vac- 
uum diaphragm of the STV is 
defective, there would be no 
means of setting the STV to 
change the air outlet temperature. 
Refrigerant leakage of STV may 
be detected through routine leak 
detection. Before servicing the 
suction throttle, it should be de- 
termined that the STV is actually 
the cause of the complaint by 
following adjustment procedure in 
paragraph 11-15, subparagraph 


ccf) 


If tests indicate STV is defective, 
it should be removed, disassem- 
bled and_ repaired following 
procedure in paragraph 11-15, 
subparagraph ‘‘g”’ and ‘‘h’’, 


c. Use of Receiver Sight 
Glass for Diagnosis 


At temperatures higher’ than 
70°F., the sight glass may indi- 
cate whether the refrigerant 
charge is sufficient. A shortage 
of liquid refrigerant is indicated 


COMPLAINT AND CAUSE 


. Insufficient Cooling 


(a) Low air flow 


valve 


not in the off position 


(b) Defective heater core manual water 


(c) Heater, defroster, or ventilator controls 


(a) Check blower operation. 
structions in air distribution system. Check 
for clogged evaporator. If iced, deice core 
and check adjustment and operation of suc- 
tion throttle valve. Paragraph 11-15, sub- 
paragraph ‘‘f’’, 


controls. 


NOTE: If none of the above items are cause of complaint of insufficient cooling, perform functional 
test on car. If car does not pass test see items 2, 3, 4 and 5 on this chart. 


(b) Check operation of valve. Adjust or replace 
as necesSary. 


(c) Advise operator of correct operation of 
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after about five minutes of com- 
pressor operation by appearance 
of slow-moving bubbles (vapor) 
or a broken column of refrigerant 
under the glass. Continuous bub- 
bles may appear in a properly 
charged system on a cool day. 
This is a normal situation. If the 
sight glass is generally clear and 
performance is satisfactory, oc- 
casional bubbles do not indicate 
refrigerant shortage. 


If the sight glass consistently 
shows foaming or a broken liquid 
column, it should be observed 
after partially blocking the air to 
the condenser. If under this con- 
dition the sight glass clears and 
the performance is otherwise Sat- 
isfactory, the charge shall be 
considered adequate. 


In all instances where the indi- 
cations of refrigerant shortage 
continues, additional refrigerant 
should be added in 1/4 lb. in- 
crements until the sight glass is 


Clear. An additional charge of 
1/2 lb. should be added as a 
reserve, 


In no case should the system be 
overcharged. 


CORRECTION 


Check for ob- 
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COMPLAINT AND CAUSE CORRECTION 


2. Compressor Discharge Pressure Too High 


(a) Engine overheated (a) See Paragraph 2-7 for possible cause. 
(b) Overcharge of refrigerant or oil in (b) Systems with excess discharge pressures 
system should be slowly depressurized. (1) If dis- 


charge pressure drops rapidly, it indicates 
air (with possibility of moisture) in the sys- 
tem, When pressure drop levels but still 
indicates in excess of specifications shown 
in the FUNCTIONAL TEST CHART, slowly 
bleed system until bubbles appear in the 
sight glass and stop. Add refrigerant until 
bubbles clear, then add one-half pound of 
refrigerant. Recheck operational pressures, 
If system pressures still remain above 
specifications, and the evaporator pressure 
is slightly above normal, then a restriction 
exists in the high pressure Side of the sys- 
tem. (2) If discharge pressure drops slowly, 
it indicates excessive refrigerant. If pres- 
Sures drop to specifications and sight glass 
remains clear, stop depressurizing and re- 
check operational pressures. If pressures 
are satisfactory, depressurize until bubbles 
appear in the sight glass, stop depressuriz- 
ing, then add one-half pound refrigerant. 
Recheck operational pressures. (3) If dis- 
charge pressure remains high after 
depressurizing the system, continue de- 
pressurizing until bubbles appear in the 
sight glass. If evaporator pressures also 
remain high, there is a possibility of a 
restriction in the high pressure side of the 
refrigeration system or the STV may re- 
quire adjustment. See EVAPORATOR 
PRESSURE TOO HIGH. 


(c) Restriction in condenser or receiver (c) Remove parts, inspect, and clean or 
liquid indicator replace. 
(d) Condenser air flow blocked (d) Clean condenser and radiator core sur- 


faces as well as the space between the con- 
denser and radiator. 


(e) Evaporator pressure too high (e) See EVAPORATOR PRESSURE TOO HIGH. 


3. Compressor Discharge Pressure Too Low 


(a) Insufficient refrigerant (a) Check for presence of bubbles or foam in 
liquid indicator. If bubbles or foam are 
noted (after five minutes of operation), 
check system for leaks, if no leaks are 
found refrigerant should be added until 
Sight glass clears, then add an additional 
1/2 lb. 
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COMPLAINT AND CAUSE CORRECTION 


(b) Low suction pressure (b) See EVAPORATOR PRESSURE TOO LOW. 


(c) Defective compressor and/or broken (c) Repair compressor. 
compressor reed valves 


4. Evaporator Pressure Too High 


(This will be accompanied by air outlet 
temperature at outlet too high.) 


(a) Expansion valve capillary tube bulb not (a) Check for tightness. 
tight to evaporator outlet tube. 

(b) Expansion valve improperly adjusted or (b) Replace valve. 
inoperative. 

(c) Suction throttle valve adjusted improp- (c) Check operation of STV, paragraph 11-15, 
erly or defective Subparagraph ‘‘f’?, Repair valve, if 

necessary. 
(d) Vacuum Modulator defective (4700) (d) There should be no vacuum to STV when 


air conditioner temperature control lever 
on COOLER position and FAN switch lever 
on HIGH position. Replace vacuum modu- 
lator if defective. 


2. Evaporator Pressure Too Low 


(a) Expansion valve capillary tube broken, (a) Replace valve or clean inlet screen of 
inlet screen plugged or valve otherwise valve. 
failed 

(b) Restriction in system tubes or hoses. (b) Replace kinked tube or restricted hose. 

(c) Suction throttle valve adjusted improp- (c) Check operation of STV, paragraph 11-15, 
erly or defective Subparagraph ‘‘f??, Repair if necessary. 


NOTE: If compressor suction line from STV is extremely colder than STV inlet line from evapora- 
tor, this indicates that STV outlet pressure is much lower than inlet pressure and STV may be 
defective. 


ACCESSORIES 


11-120 OPTIONAL HEATER-AIR CONDITIONER SYSTEM 


yuDYy> sisouBo!q ajqnosl JaUOo!}IpuoD 4lWw—9GI-| | aunBiy 


*s4)@q @20);das 10 sOssosduio> 
‘y24Nj> s10dey = ‘sesioU jONsnUN 40; 
ueysi; puo a@Boddi)s 4;9q ‘eBodd:)s 
SPAN 2408 12942 PaOPyeie—qns: 24 
04 Ay20db2 sossesdwo> £0j0>!pu; 


*@A|DA 
UoisuBdxXe s1jOjsOUUIeY, Brd0/dey 
*s0yos0dnAe Buisayue 8) yuDIeB11 0) 


yonw oo4 pun uedo y>NYjs $1 BAIOA 


GUIDS Jy] SUIDWaY aiNtse1g 104 $9392} DINsSO1y 104 


"@Alg2a}0p 40 paBBnj\d 
@A|DA UdisuEdxa Soyo 
-s0doae 04 4u01061 4304 


*adid wou ging eaocwe. ‘yB1y 8! ounssesd JO MO]j Ul 4O!4I14480y 


pun 44614 81 ging 4) “ging A104) 1d0> 
BA|DA UO!ISUDGXE JO WO!4D)jO4sU! 42947 


Bip, eunsse1y s0yOv0dDAg 


,JOWIORY BsNsse1g s0yOI0dDAg,, 
J@pun sisouBoip mo))/04 ‘jows0U 
$1 GunNssaid JO4j0 MO] sUlOWes BuU!)00> 3; 


MO} GINSSe1g POS} 


SINSSI14 1OYDIOGDA] jOWJOpy 


" sasuapU0>D 

Ul UO19d144802 ‘waysds 

ul yuns96 1330s ss09xa 

‘wayshs ul J10 ‘Moy 

* joes sadoid soy 42045 MO|y 4/0 JesU@pU0r 
‘s04010d048 Bui ssod-Aq sly Bul mo] ]|04 40} 4D20UD 


*aajoa s1oday = *3A!jD9jaP 
$1 DAJOA 9144OIYs UOIJING 


juawysnlpy 0; spucdsay 


JOUUONY eunssoLy POOH yBIH sunsseug poo} 
10j020d Aa 104814 04 snipo “aatyoayap aq Adu sossaidwos 10 aajDa ‘pajsisjsas aq 

-21 04 Ax4 jows0U 04 ysnipo Adu = BA|OA WOl pUd OY SasoY ‘yuauysn|po oy puodsas you saop ays 

-21 0) a;qoun 4] *ainsseid J1 ° JOWIOPY BuNssasyg sOyOI0dDA3,, sepuN sisoUBO!p mo] )/0j ‘;oULOU 

10j010dDAa jOUOU 04 BA} DA $1 SiNssaid 139430 Mo) suloWas BuljO0> 4) “eunssasd j014U09 s9do2d 04 "JIDYD 4504 |DUCIDUNY UO 4OYS 

3140144 UOIZNS ysNipo-ay DAIOA B[44;O14y UOIZINS ysNipp-ay -s0y0J0d_Ae UO Bu!ULOy aq Aow >| 04 saunsseid posy asodwo- 


4814 aunssasg 4040 MO] 21NS$31q4 104D10dDA3 JOWUOR] aunsso1g soyosodoA] 


“AI, 29jOP 10jOW 

Jamo|q ‘UO!1j2@UUOD Os00) 
40 U9HOIG JIM ‘OAI{DEJP 
YdsI MS JaMO/q ‘UMO!G BSN 
Bu! m0] 04 204 4224 


*$s0)5 

4461s puo sasuapuo> uaamjoq waysss 

4U0J9611j82 Ul UOIZDINJS9I JOY DOYS 

siN320 4414s Buiwooy 4) “suose6iy 
-2) PpoO pup siodas ‘syoa} 105 42945 * {IDYD 4534 [OUOIyDUNy UO 4OU4 
"44059814431 UO Mo) A) qogosd si waysdc¢ 04 asnsseid s0j0s0d0Aa as0dwo-) 
UlyOd iON J8MO01g 


Buruesy Baud] ON 


*a209 
soynuodoae pe660)/> ‘sy9Np 
110 Ul BBOYDS) JO UO!4D1I45 
-3) ‘g900) sasoy ajqixaiy4 

*Bu} 0 |/0} 105 4204 


JDWION Buiyo1edG 18M01g 


PDAOA 34440444 UOIZONS 
{snl py * W0]j 410 2Npas puo 
snyosodpaa uo wo; Aow a2! *$304D)}'4UBA JO JOyDOY 
mO| S$! ainssaid sOyo0dDAa wosj JO ‘smOpulm = ‘Apog J02 | 
J] °4823 jouolgouny uny Bui woos 204 ss0)6 4y6is 42047 ‘YSOp NJyy SYOS] JID JOY HOEY 


‘dway yi - sly aBsoyosig *dway jOWJON - Jiy 


4894 jOUOIyoUNy UNY 


UOl;qedd seMo)/g 42045 $jD9jaP jONsIA s0y Wayshs 4redsU| 


MOI, AY MO] MO]4 Jiy jOWUOR] 


mojd sIy 4204 


QNITOOS LN3IDISINSNI 


11-121 


OPTIONAL HEATER-AIR CONDITIONER SYSTEM 


ACCESSORIES 


S811aS OOP - D!yOWAaYIS saUO!}IPUOT Aly-s194OaH—/Cl[-| | ainbiy 


HILIMS 
1O¥LNOO ¥31V3H 


HILIMS WIMOTE YILVIH 


J9OnvMO pI 


13008 
Nolonne 


034 2) 
aa | 


eed JONVHO oI 


MINVING LINDID 


AVU9 BI 


MOTIZA 81 


_— | eM ew 


ivye— Po 22> : 
- AV134 4¥3M0T8 
wO1SIS3 JONVHO v1 
378 17 91 


JILVWSHOS 


Si1i1VM O09 we e-€ 
SLIVA 08 we €-2 
SLLVM O8 wo’ 2-| 


JINVISISIY —— IVNINY SL 


MOT13A BI 
woums mO1 Soe 
¥3M018 9/V 
NONLISOd 
HIOLIMS 440 
WYLNOD 
LINDUID 


071-01 TOYLNOD W31V3H 


‘MS NOILING! OL WODd BOSSIYINOD OL 


+ A¥UJ1LIVE OL 
¥O1LSIS3¥ O1 
‘MS YAMOTE OL 


1109 HON) 
ppiceparanda NOILISOS 
WUON 
"wio3u 
1N3A 
N33U9 "NO 91 


NAOUS vi 


ONIYMIM 


JILVWSHOS LINDYID 


HOLIMS 
¥IMOTS YILVIH 
Qaw 3snd ‘aS 
+ NO! 
OL 


HOLIMAS 


yOLOW (w) 
y3M010 w3NVINe LINDUID 


+ 49018 
NOILONO OL 
W109 HOINTD 
¥uOSS3udNOD 
AV13U « 
yu32M0Te 
HOLIAS 
w3MO1e YV 
c v 


HILIAS 
G3w | ONL NOD 
Mo? | LiINdYr 


ACCESSORIES 


11-122 OPTIONAL HEATER-AIR CONDITIONER SYSTEM 


S2119S OO8F PUD CO9SF ‘OOPy -— UO!) JO4ysU; BuiipA sauolyIpUuos sly-sayaH—gel-|[ anBiy 


V M3IA ee ee 
oC Lae ew 
3LIHM So ‘ 
Naau9 “17 | 
- NVL Be LANDVUG ONILNNOW 
Te SF is S3YdWOD)-— M3YDS 


aye (YOS 
4 aNnoud - yOvI19 


HOLIMS YANO 
yossaudwod xe 
Naau9 ‘Na 


\ 
cous | 
JOULNOD _! | | 


: 
YaLSVW | | ; 


: eae | 
\ : rd “ 
| 5 a ‘WaSSYV / i ae 
| ft /aavia 104 LNOD | ti ‘ ) peels 
3 2 MIMS ONILSIXS ers NMOHS SV 3SOH aI NOILIGNOD YIV ‘WaSSV 


ANIONZ 8—A ‘NI ND SZP Ol 3YIM adVIL SSAUNUVH ONIMIA 


\ 


. aay NO 3YIM GNNOYD 
| Ni 4O NOILISOd JLVNYALIV . 
ae — ane 
a aLIHM-\ NOLDIANNOD JOONdNSLYM 


te 
eee 


--——— NOILVNNILNOD 


I ene 8 LON 


YOd V MSZIA 34S 
YaNVaNE LINDYID. aes = Say 
LAN ONILSIX3 SR gONy HOLIMS / Sa ya > e »/ 
ve EA | 1OYLNOD HDLNID noua” > 
SNINOILIGNOD UIY carats ae . 


‘ “ 
| \naau9 “Ma 


43018 NOILINAL 
8 AV143uY NYOH 


——— 
es = 


Sn 5 
ae 2 cee See er 
fiw © Po SE a a —-e 


AV134 4¥3M0198 Co. 


OSNINOILIGNOD UIYV 


OPTIONAL HEATER-AIR CONDITIONER SYSTEM 11-123 


ACCESSORIES 


SPH9S OOLP - UO!WO]JOYsu; Bulst~A saUOIyIpUOD JIW—gC[-|[ | asnBiy4 


LINN IOYLNOD 


ae Sa 
GS one 


/T\\.g@nnoad ADV ae 
eS fy COLELLO LENG 


WG \. 


Y¥aMO1"E 


i] 
/ 


wr 
1104 ONILSIXS 


Y3LVAH HLIM ONINOILIGNOD UIV 
"WASSV SSANYUVH INIAMIM NOSSaNdWOD 


SSANYVH ONIYNIM TANVd “LSNI NO YOLIANNOD OL 


dadV1l 1LOdS 


“1 ys ee 
LINA TOYLNOD OL | | (4y 
L3awwoud NY) 
a VER 
‘= : 


ee 


YsNVIYG LINIYID 
430198 NOILINAF B AVIS NYOH 


c= 


MOTTSA 


aay Ls 
aN — 39NVUO 
> 3.LIHM 
dD DILSVId ONILSIXS NYHL 3YIM JLNOY se ani@ ‘17 


GNNOYD - NOVI 


11-124 OPTIONAL HEATER-AIR CONDITIONER SYSTEM ACCESSORIES 


? ij 


J-9625 OR J-9527 


J-9392 J-9432 J-9393 


J-9433 
J-9403 a 
J-9 48] 

i 

H J-9399 
j-9 401 J-9480 
J-9553 
[| a | 

re DETECTOR 


UNIT 


<— SEARCH 
HOSE 


J-21508 


NOTE: ALL SPECIAL TOOLS 
PICTURED HEREIN MAY BE 
ORDERED FROM 

KENT-MOORE ORGANI ZATION 
28635 MOUND ROAD 
WARREN, MICHIGAN 


Figure 11-160—Air Conditioner Compressor Tools 
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Figure 11-161—Air Conditioner Tools 
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SECTION 11-D 


ACCESSORIES 


GUIDE-MATIC POWER HEADLAMP CONTROL 


Paragraph 


CONTENTS OF SECTION 11-D 


Subject 


11-21 Guide-Matic Power 


11-21 GUIDE-MATIC 
POWER HEADLIGHT 
CONTROL 


a. Description and Operation 


The Guide-Matic is an electronic 
device which provides automatic 
Switching of headlamps between 
upper and lower beam in re- 
sponse to light from an approach- 
ing vehicle. 


The system consists of a photo- 
tube unit, amplifier unit, power 
relay, and a combination dimmer- 
override type foot switch. See 
Figure 11-162. 


The phototube unit mounted on 
top of the instrument panel is 
the light sensing device which 


PHOTOTUBE 
UNIT 


y AMPLIFIER UNIT 
| 


Headlight Control 


converts light into an electrical 
signal for use by the amplifier 
unit. A control knob is located on 
the rear of the unit and allows 
the driver to limit the amount of 
Sensitivity of the unit. Manual 
Operation of the headlights, by 
using the foot switch, may be 
obtained by rotating the control 
completely counterclockwise to 
the off position. See Figure 
11-163. 


The amplifier unit receives and 
amplifies the signal from the 
phototube unit into a signal strong 
enough to actuate the power relay, 
It is mounted on the lower edge 
of the dash under the glove box. 
See Figure 11-164. 


The power relay has_ special 


POWER RELAY 


STANDARD CAR 
WIRING HARNESS 


Figure 11-162—Guide-Matic Circuit Diagram 


SENSITIVITY 
CONTROL K 


Figure 11-163—Guide-Matic Phototube 


heavy duty contacts for switching 
headlamp beams, It is located 
on the left side of the steering 
column brace. 


The dimmer-override foot switch 
provides automatic control of the 
headlamp beams in one position, 
and manual low beams in the 
other position. In automatic po- 
sition, a spring loaded momentary 
contact type switch is also pro- 
vided. Depressing the foot switch 
Slightly provides an overriding 
upper beam condition regardless 
of light on the phototube unit. 
This permits the driver to signal 
if an approaching vehicle fails to 
switch to low bearh, and also, in 
a lighted area provides a simple 
test for automatic position of the 
foot switch. 


The Guide-Matic is connected to 
turn on with the headlamps. After 
approximately 30 seconds warm- 
up period, the Guide-Matic will 
provide complete automatic 
switching of the headlamp beams. 
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Street lights and other extraneous 
lights encountered in the city are 
sufficient to maintain its vehi- 
cle headlamps on low beam, 
Occasionally, when trailing an 
older model car with poor light- 
ing on the rear, or due to some 
other unfavorable condition, it 
may be desirable to change the 
foot switch position to manual 
low beam. The Guide-Matic is 
disconnected from its vehicle 
headlamps in this position, but 
is not turned off. It continues to 
function as long as vehicle head- 
lamps are turned on. 


b. Trouble Shooting: 


1, Determination of Complaint - 


Turn Guide-Matic on and allow 
at least one minute warmup, 


In a lighted area, the headlamps 
should be on low beam in both 
positions of the foot switch. If 
not, go to ‘‘Headlamps Stay On 
Upper Beam.’’ 


With black cloth over the photo- 
tube unit, the headlamps should 
be on upper beam in one position 
of the foot switch. If not, go to 
‘‘Headlamps Stay On Lower 
Beam’’, 


With the black cloth removed from 
the phototube unit, in one position 
of the foot switch, upper beam 
should be obtained by depressing 
the foot switch 1/4 inch. If not, 
go to “No Overriding Upper 
Beam’’, 


If customer complains of the 
Guide-Matic dimming too late or 
too soon, go to ‘‘Sensitivity 
Adjustment’’, 


2. Preparation 


NOTE: IF CAR HAS BEEN IN 


THE SUN IMMEDIATELY PRIOR 
TO CHECKING, ALLOW TO 


oo ™ 


ERED PLACE 


TELY ONE 
RE TH HECKS 
ARE MADE, 


(a) Turn on headlamps, 


(b) Allow minimum of one minute 
warmup. 


(c) Follow tests progressively 
under the specific complaint until 
trouble is located. 


3. Headlamps Stay On 
Low Beam: 


(a) Remove the phototube unit 
harness from the amplifier unit 
and operate the foot switch, 


(1) If headlamps are on low beam 
in both positions of the foot 
switch, go to Step b. 


(2) If headlamps are on upper 
beam in one. position of foot 
switch, trouble is in the photo- 
tube unit. Remove both units for 
servicing. 


b. Remove the 4 amp fuse from 
the fuse holder near the amplifier 
unit and ratchet the foot switch. 


(1) If the headlamps change 
beams, the amplifier unit is faulty 
and should be removed for 
servicing. 


(2) If upper beam is not ob- 
tained, trouble is in power relay, 
foot switch, or car harness. 


4. Headlamps Stay On 
Upper Beam: 


(a) Ground the white wire of the 
phototube harness. (It may be 
necessary to lower amplifier. If 
So, use external ground for case 
of amplifier.) 


(1) If headlamps remain on upper 
beam, go to Step b. 


(2) If headlamps go to lower 
beam, trouble is in the phototube 
unit. Remove amplifier and photo- 
tube unit for servicing. 


(b) Remove red wire from foot 
switch - 


(1) If headlamps go to low beam, 
replace foot switch. 
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(2) If headlamps remain on upper 
beam, check power relay and if 
okay, remove amplifier for 
servicing. 


5. No Overriding High Beam 


(a) Check to see if red wire is 
connected to foot switch. If not, 
make correction. 


(b) If it is, remove red wire and 
place a jumper from the red wire 
to ground, If override is obtained, 
replace foot switch. 


(c) If override is not obtained, 
trouble is in the amplifier. Re- 
move amplifier for _ servicing. 


c. Removal and Installation 


If diagnosis indicates that the 
phototube unit must be removed 
for repair by an authorized war- 
ranty repair dealer (United 
Motors Service), the amplifier 
unit should also be removed and 
sent with the phototube unit. If 
the amplifier unit must be re- 
moved for repair, the phototube 
unit need not be sent with it if 
diagnosis indicates it was oper- 
ating satisfactorily. If car is to 
be driven before part is rein- 
stalled, connect car wiring har- 
ness to foot switch to give manual 
operation of headlights at dimmer 
switch. 


NOTE: Disconnect battery ground 
cable before removing Guide- 


Matic unit 


1. Phototube Unit 


(a) Disconnect phototube wire 
from amplifier. 


(b) Remove the Phillips head 
pivot pin from right side of photo- 
tube unit base, then lift the unit 
off the base and remove photo- 
tube unit and harness. See Fig- 
ure 11-165. 


(c) To install, reverse the pro- 
cedure. Check vertical aim and 
dim and hold sensitivity adjust- 
ments. See subparagraph d., 
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GUIDEMATIC INSTALLATION 4700 SERIES 
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Figure 11-164—Guide-Matic Installation 
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2. Amplifier Unit 


(a) Disconnect foot switch har- 
ness from foot switch. 


(b) Disconnect phototube harness 
from amplifier. See Figure 
11-166. 


(c) Remove the amplifier attach- 
ing screws. 


(d) To install, reverse the pro- 
cedure, After installing the 
amplifier unit, check the dim and 
hold sensitivity adjustments. See 
subparagraph d. 


d. Adjustments and Tests 


Tester J-8465, made by Kent- 
Moore, is required for checking 
or adjusting the Guide-Matic. 
The tester includes a_ vertical 
aiming device No. 6 and a 
sensitivity test lamp. See Fig- 
ure 11-167. 


CAUTION: Do _ not reverse the 


polarity of Tester J -8465 as dam- 
age may result to the tester 
and/or Guide-Matic units. 


1, Phototube Unit Vertical 
Aiming Procedure 


Proper performance of the Guide- 
Matic power headlight control re- 
quires that the phototube unit be 
accurately aimed vertically. If 
the unit is aimed too low, back 
reflections from the headlamps 
which are being controlled will 
lock the amplifier on low beam. 
However, the unit must be aimed 
as low as possible to provide 
maximum tolerance for car 
loading. 


(a) Phototube unit vertical aiming 
should be done with car unloaded, 
truck empty except for spare tire, 
gas tank at least half full, and 
with tires at correct pressure. 


(b) Locate car on a level floor 
(level within 1/4" fore and aft 
of car). 


Figure 11-167—Tester J-8465 


(c) Rock car sideways to equalize 
springs. 


(d) Set Aiming Device No. 6 on 
top of phototube unit as shown in 
Figure 11-168. 


(1) The three points on aiming 
device must be resting on top of 
phototube unit. 


(2) The aiming device must be 
touching front of phototube unit. 


(e) Set aiming dial of aiming de- 
vice to 6. 


(f) Adjust vertical aim screw 
until bubble is centered in level. 


VERTICAL AIM SCREW 


Figure 11-168—Aiming Device 
Installed 
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2. Dim and Hold Sensitivity 
Tests 


CAUTION: Phototube unit must 
be covered with a _ black cloth 
during test. Tests of adjustments 
on the Guide-Matic should be 
made with the phototube unit be- 
low 100°F, If car has been in the 
sun immediately prior to check- 


ing, allow it to cool in a covered 
place for approximately one hour 


before the check is actually made. 


(a) Preparation for Tests 


(1) Set driver sensitivity control 
to detent position (fully 


counterclockwise). 
(2) Install Tester Lamp. (Use 
Kent-Moore Model J-8465). See 


Figure 11-163. 


(3) Start engine and operate at 
fast idle while making adjust- 
ments. 


(4) Turn headlamps on and wait 
at least 5 minutes for amplifier 
unit to stabilize. Place foot switch 
in automatic position. 


(5) Turn zero corrector on face 
of meter until meter pointer is 
on ZERO SET line. See Fig- 
ure 11-163. 


(6) Turn Tester INTENSITY 
CONTROL counterclockwise. 


AMPLIFIER 
HARNESS 


HARNESS 


Figure 11-169—Amplifier Adjustments 
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(7) Connect battery leads of 
Guide-Matic tester to battery 
terminals. 


(b) Dim Sensitivity Test 

(1) Rotate tester INTENSITY 
CONTROL completely counter- 
clockwise. 


(2) Turn DIM-HOLD switch to 
HOLD position and then back to 
DIM position. Headlamp should 
be on upper beam. 


(3) Turn tester INTENSITY 
CONTROL clockwise slowly just 
to point where headlamps switch 
to lower beam, The meter pointer 
should now read in the black 
DIM ADJ. range on the meter 
scale. See Figure 11-163, If not, 
proceed to the hold and dim 
sensitivity adjustments. 


(c) Hold Sensitivity Test 


(1) Turn INTENSITY CONTROL 
all the way clockwise. 


(2) Turn DIM-HOLD switch to 
DIM position and back to HOLD 
position to obtain a lower beam. 


(3) Slowly turn INTENSITY 
CONTROL counterclockwise just 
to the point where headlamps 
switch to upper beam. The meter 
pointer should now read in the 
green HOLD ADJ. range on the 
meter scale. See Figure 11-163. 
If not, proceed to the hold and dim 
sensitivity adjustments. 


3. Hold and Dim Sensitivity 
Adjustments 


CAUTION: Hold sensitivity must 


be properly adjusted before ad- 
justing dim sensitivity. Phototube 


unit must be covered with a black 
cloth during adjustments. 


(a) Preparation for Adjustments, 
Same as preparation for tests 
above, 


(6) Hold Sensitivity Adjustment 


(1) Hold and dim sensitivity con- 
trols are slotted for screwdriver 
adjustment and are located at the 
side of the amplifier unit. See 
Figure 11-169. 


(2) Rotate the amplifier hold con- 
trol completely clockwise. 


(3) Rotate tester INTENSITY 
CONTROL all the way clockwise. 


(4) Turn DIM-HOLD switch mo- 
mentarily to DIM _ position to 
switch lights to lower beam, then 
Switch back to HOLD position. 
position. 


NOTE: If lights do not switch 


to lower beam, the amplifier dim 


control must be turned completely 


clockwise and then readjust after 
hold adjustment is correct. 


(5) Adjust INTENSITY CON- 
TROL slowly counterclockwise 
until meter pointer is on HOLD 
ADJ. line. See Figure 11-163. 


(6) Turn amplifier hold control 
Slowly counterclockwise just to 
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the point where headlamps switch 
to upper beam. Do not go beyond 


this setting. 


(7) Recheck sensitivity as shown 
in Steps (1) through (3) under 
Hold Sensitivity Test. 


(c) Dim Sensitivity Adjustment 


NOTE: Dim_ sensitivity should 
not be adjusted until after hold 


sensitivity is properly adjusted. 


(1) Rotate amplifier dim control 
completely counterclockwise. See 
Figure 11-165, 


(2) Momentarily turn DIM- 
HOLD switch to HOLD then back 
to DIM position to obtain upper 
beam. See Figure 11-165. 


(3) Adjust tester INTENSITY 
CONTROL until meter pointer is 
at DIM ADJ. line. See Figure 
11-165. 


(4) Slowly rotate amplifier dim 
control clockwise just to point 
where headlamps switch to lower 
beam. Do not go beyond this 
setting, 


(5) Recheck sensitivity as shown 
in Steps (1) through (3) under 
Dim Sensitivity Test. If sensi- 
tivity is not correct, repeat ad- 
justment procedure. 


(6) If adjustment is correct, turn 
off headlamps and_ disconnect 
Kent-Moore tester. 


(7) Remove tester lamp from the 
phototube unit. 
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11-22 DESCRIPTION AND 
OPERATION OF 
ELECTRO-CRUISE 


a. Description 


The Electro-Cruise is a constant 
speed regulating system capable 
of accurate control of car speed 
over a wide range of road loads. 
Within the limits of the system, 
a speed range of 30 to 90 MPH 
can be accurately held within 
2-1/2 MPH of the particular 
Speed setting. Unlike a constant 
throttle device which locks the 
throttle in a selected position re- 
sulting in speed variation accord- 
ing to the varying road conditions, 
the Electro-Cruise system com- 
pares a measurement of car 
Speed with the selected speed to 
maintain the selected speed under 
varying road conditions. 


The Electro-Cruise is offered as 
optional equipment on 4400, 4600, 
4700 and 4800 Series. 


The Electro-Cruise is an elec- 
tronic-pneumatic system which 
consists of a power unit, mounted 
on the cowl in the engine com- 
partment and connected to the 
throttle linkage through a bead 
chain; an amplifier and relay con- 
trol assembly mounted under the 
dash on the instrument panel 
mounting bracket; a speed trans- 
ducer which is an integral part 
of the speedometer; an engage- 
ment switch and CRUISE lamp 
assembly, mounted on the top 
edge of the instrument cluster as- 
sembly; and a cruise release 


switch located on the brake pedal 
arm support bracket. See figure 
11-171. 


In operation, electrical signals 
from the speed transducer oper- 
ate a vacuum switch which ports 
engine vacuum to the power unit. 
Through constant signals from the 
Speed transducer, the power unit 
assumes its proper position to 
control the throttle opening. The 
electronic amplifier, engagement 
switch and brake release switch 
are the auxiliary components 
necessary to engage and disSen- 
gage the system. 


1. SPEED SETTING - The speed 
setting pointer moves over the 
existing speedometer scale and is 
set to the desired speed by rotat- 
ing the speed setting knob at the 
bottom of the speedometer. See 
figure 11-172. The desired speed 
can be set either with the system 
engaged or disengaged; however, 
car speed will only be controlled 
by the Electro-Cruise when the 
system is engaged. If the speed 
Setting is changed while the sys- 
tem is engaged, car speed will 
increase or decrease automati- 
cally to coincide with the desired 
setting. 


2. ENGAGEMENT - The engage- 
ment switch lever and CRUISE 
lamp assembly is located to the 
left of the speedometer on 4400, 
4600 and 4800 Series cars and 
fully controls the engagement of 
the system. See figure 11-172. On 
4700 Series cars the unit will be 
located to the right of the steering 
column. To engage the system, it 
is necessary only to depress the 


engagement lever until the 
CRUISE lamp lights indicating the 
Electro-Cruise is in operation. 
If car is at or above the speed 
setting when the engagement lever 
is depressed, the CRUISE lamp 
will come on immediately. If car 
Speed is below the speed setting, 
it is necessary to hole the en- 
gagement lever forward until the 
car has accelerated to the set 
speed to cause the CRUISE lamp 
to light. Use of the accelerator 
pedal is not necessary to obtain 
the desired set speed with the 
engagement lever held forward 
as the Electro-Cruise will auto- 
matically accelerate the car to 
this speed. 


However, for faster acceleration 
to the set speed, the car may be 
brought up to speed by means of 
the accelerator pedal and then 
engaged by depressing the en- 
gagement lever when the car is 
within 2-1/2 MPH of the set speed 
or above. 


3. DISENGAGEMENT - The 
Electro-Cruise can be disengaged 
by a touch of the brake pedal, by 
pulling the engagement lever 
rearward or by turning the igni- 
tion switch to the OFF or LOCK 
positions. Each of these will 
restore full accelerator pedal 
control to the driver. Once the 
Electro-Cruise has been dis- 
engaged, it is necessary to 
re-engage it again using the en- 
gagement lever to restore oper- 
ation of the system. 


4. OVERRIDE - Electro-Cruise 
system in no way prevents or 
hinders increases in throttle 
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Figure 11-172—Electro-Cruise Controls - 4400, 4600 and 4800 Series 


angle through use of the acceler- 
ator pedal. Therefore, if a higher 
speed is momentarily desired 
when the system is in operation, 
the accelerator pedal may be de- 
pressed in the normal manner to 
override the Electro-Cruise. 
When the accelerator pedal is 
released, the Electro-Cruise will 
again maintain the desired set 
speed without re-engagement. 


0. SAFETY PRECAUTIONS - For 
obvious safety reasons, the 
Electro-Cruise should not be used 
in areas where conditions are not 
adapted to maintain a constant 
speed, such as in city-type traffic, 
winding or hilly roads, bad 
weather, etc. The Electro-Cruise 
should not be engaged when the 
Car is being driven on snow, ice 
or mud. 


b. Operation 


1. POWER UNIT - The power 
unit is basically a pneumatic 
chamber and porting valve con- 
sisting of: an aluminum housing 


and cover; a power diaphragm and 
bead chain assembly; a disphragm 
return and speed control com- 
pensating spring; and air orfice; 
a vacuum orfice; a control valve; 
a control valve return spring; a 
control valve coil; an air filter; 
and brake release line fitting. 
See figure 11-173. 


In operation, the power unit re- 
ceives an electric signal from 
the electronic control unit which, 
according to the dictates of the 
Speed transducer, ports’. the 
proper vacuum and air mixture 
into the unit to maintain the 
desired road speed. The signal 
which is received by the power 
unit during normal cruise oper- 
ation, cycles the control valve 
armature between the atmosphere 
and vacuum ports allowing the 
armature to dwell on the ports 
for time intervals depending upon 
the shape of a square wave elec- 
trical output from the speed 
transducer. 


When the control valve coil is 
energized, the ‘‘teeter-totter’’ 
armature of the control valve is 


pulled down against spring ten- 
sion, closing the air port to at- 
mosphere and opening the vacuum 
port to the diaphragm chamber. 
The vacuum admitted, then, tends 
to increase tension on the bead 
Chain to open the throttle valve. 


Similarly, when the control valve 
coil is not energized, Spring ten- 
Sion positions the ‘‘teeter-totter”’ 
armature of the control valve to 
close the vacuum port and open 
the air port to the diaphragm 
Chamber. The air admitted, then, 
tends to reduce tension on the 
bead chain to close the throttle 
valve. 


Thus through continual cycling of 
the control valve, a vacuum level 
is produced in the diaphragm 
Chamber proportional to the de- 
mands of the speed transducer and 
the tension of the bead chain bal- 
ances the force of the existing 
throttle return spring to maintain 
the required throttle angle. Max- 
imum throttle angle allowed by 
the power unit is approximately 
35°; therefore, when the control 
valve coil is continuously ener- 
gized, car acceleration will be 
held at this angle. In addition, 
the maximum speed of 90 MPH 
is determined by this maximum 
throttle opening. 


2. SPEEDOMETER AND SPEED 
TRANSDUCER - The speed trans- 
ducer is integral with the speed- 
ometer and utilizes a cam, cam 
follower, oscillating contact 
Spring and pickup arm to control 
the electrical impulses reflected 
from the electronic control unit 
to the power unit. See figure 
11-174. Position of the oscillating 
contact pin, which determines the 
set speed, is adjusted by rotating 
the cam follower mounting ring 
through a gear arrangement with 
the speed setting shaft and knob 
assembly. Rotating the cam fol- 
lower mounting ring also moves 
the speed setting pointer to indi- 
cate the relative position of the 
oscillating contact pin, and, there- 
fore, indicate the actual set speed. 
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Figure 11-173—Power Unit 
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Figure 11-174—Speedometer and Speed Transducer 
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When the Electro-Cruise is in 
operation at the desired set 
Speed, the cam which is mounted 
to the input shaft oscillates the 
cam follower to cause oscillation 
of the contact pin. During one- 
half of the oscillation, the contact 
pin will contact the contact spring 
to complete an electrical circuit 


to the electronic control unit. 
During the other one-half of the 
oscillation, the contact spring is 
held away from the contact pin by 
the pickup arm to open the elec- 
trical circuit to the electronic 
control unit. The angle of contact 
oscillation, or range of propor- 
tional control corresponds to a 


POSITION OF SPEED 
TRANSDUCER POINTS 


ACCESSORIES 


speed of 5 MPH and reflects a 
Square wave electrical impulse to 
the electronic control unit. See 
figure 11-175. 


AS car speed increases within 
2-1/2 MPH above the set speed, 
the pickup arm moves the con- 
tact pin to allow the circuit to the 
electronic control unit to remain 
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Figure 11-175—Speed Transducer Outputs 
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open for a greater interval of 
time during one complete oscil- 
lation. Whenever car speed is 
more than 2-1/2 MPH above the 
set speed, the circuit to the elec- 
tronic control unit will be open 
during the entire oscillation. 


As car speed decreases within 
2-1/2 MPH below the set speed, 
the pickup arm moves away from 
the contact spring to allow the 
circuit to the electronic control 
unit to remain closed for a 
greater interval of time during 
one complete oscillation. When- 
ever car is less than 2-1/2 MPH 
below set speed, the circuit to the 
electronic control unit will be 
closed during the entire oscilla- 
tion. Thus, the electrical signal 
which is reflected to the elec- 
tronic control unit is proportional 
to the interval of time during 
which the contacts are open or 
closed which, in turn, is propor- 
tional to the amount the speed- 
ometer pointer is above or below 
the set speed. 


3. AMPLIFIER AND RELAY - 
The electronic control unit con- 
sists of a relay assembly and a 
transistor amplifier assembly 
mounted on a common junction 
block which is an integral part of 
the system’s wiring harness. Both 
assemblies are designed to in- 
dividually plug into the junction 
block; therefore, each can be 
service separately. A two am- 
pere fuse is incorporated into the 
junction block to protect the 
entire electrical circuitry of the 
system. In addition, the system 
is protected by the ‘‘BK”’ and 
“‘BZ’’ fuse located in the main 
fuse block. See figure 11-176. 


The transistor amplifier serves 
aS a power amplifier to increase 
the strength of the electrical sig- 
nal from the speed transducer to 
a value capable of operating the 
power unit control valve. Since 
full current flow is not carried by 
the speed transducer contacts, 
their life is greatly increased. 
Design of the amplifier circuit is 


such that whenever the speed 
transducer contacts are closed, 
the circuit through the amplifier 
is completed and the power unit 
coil is energized. Likewise, 
whenever the Speed transducer 
contacts are open, the circuit 
through the amplifier is open and 
the power unit coil is not 
energized. 


As long as the holding coil re- 
mains energized to hold the con- 
tact points in the Down position, 
the system will be ‘‘locked’”’ in 
cruise operation and car speed 
will be controlled by the power 
unit in accord with the electrical 
Signal produced by the speed 
transducer. Opening either the 
ignition switch, the brake release 
Switch or the engagement switch 
will ‘‘unlock’’ the system from 
cruise operation by allowing the 
relay contact points to return to 
the ‘‘up’’ position. 


Two opposing coils and a double 
set of contact points within the 
relay assembly function to con- 
trol the ‘‘locking’’ and ‘‘unlock- 
ing’? of the system in cruise 
operation. In addition, the relay 
controls the operation of the 
CRUISE lamp. See figure 11-176. 


Normally the contact points are 
held in the ‘‘up’”’ position by 
Spring tension. Whenever car 
Speed is below set speed and the 
engagement switch is fully de- 
pressed, the holding coil is en- 
energized and _ since the speed 
transducer contact points are 
Closed, the amplifier circuit is 
closed allowing the inhibiting coil 
and power unit coil to be ener- 
gized. Since the magnetic attrac- 
tion of the inhibiting coil opposes 
the attraction of the holding coil, 
the relay contact points will re- 
main in the ‘‘up’’ position allow- 
ing the circuit to the power unit 
coil to be closed only continually 
depressing the engagement switch. 
With the relay contact points in 
the ‘‘up’’ position, the CRUISE 
lamp circuit is open indicating 


the system is not ‘‘locked’”’ in 
cruise Operation. 


When car speed is within 2-1/2 
MPH of the set speed or above, 
the amplifier circuit is opened 
by opening of the speed trans- 
ducer contact points, and the in- 
hibiting coil circuit will be opened 
allowing the holding coil to move 
the contact points to the down 
position. The CRUISE lamp cir- 
cuit will then be completed indi- 
cating the system is ‘‘locked’”’ in 
Cruise operation and the inhibit- 
ing coil circuit will be opened to 
prevent energizing of the coil 
when the amplifier circuit is once 
again completed. In addition, a 
second supply circuit from the 
engagement switch will be 
completed enabling the system to 
function after the switch has been 
released to the Neutral or Cruise 
position. 


4. ENGAGEMENT SWITCH - The 
engagement switch is a three- 
position switch connected _ in 
series with system circuitry. In 
the first, or ‘‘off’’ position, the 
circuit through the switch is open 
and the system is completely dis- 
engaged. In the Neutral or Cruise 
position, the circuit through the 
Switch to the relay is closed and, 
providing the relay contacts are 
in the Down position, the system 
is energized. In the third, or 
Engage position, the switch to 
relay circuit is completed as well 
as a by-pass circuit which, when 
the relay contact points are in the 
Up position, initially energizes the 
system. 


9. BRAKE RELEASE SWITCH - 
The brake release switch is an 
electric-pneumatic switch actu- 
ated by movement of the brake 
pedal arm. Since the switch is 
connected electrically in series 
with the system supply circuit, it 
will fully disengage and ‘‘unlock”’ 
the system from cruise operation 
when the switch is opened. Open- 
ing of the switch requires a mazi- 
mum of 1/4' brake pedal travel. 
Additional pedal travel will open 
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Figure 11-179—Exploded View of Power Unit 


a ‘‘flap’’ type valve to vent the 
power unit diaphragm chamber to 
atmosphere asSuring positive re- 
lease of the power unit. 


11-23 ELECTRO-CRUISE 
SERVICE 
PROCEDURES 


IMPORTANT: Do not lubricate 
the power unit bead chain or its 
pulley. 


The only maintenance required on 
the Electro-Cruise is the cleaning 
of the power unit air filter. The 
recommendations and procedure 
for cleaning of the filter are 
listed in paragraph 1-3. 


a. Power Unit Bead Chain 
Adjustment 


1. Disconnect bead chain adapter 
assembly from clevis pin by snap- 
ping it free from clevis pin. See 
figures 11-177 and 11-178. 


2. Adjust engine hot idle speed 
to recommended setting, and then 
Shut off engine. 


3. Reattach bead chain to clevis 
pin and position carburetor fast 
idle cam ot ‘‘hot’’ idle position. 


4. Check bead chain to insure 
that there is a slight amount of 
Slack in chain. 


NOTE: If chain is too loose or 
too tight, loosen jam_ nut on 
threaded stud of throttle lever 
adapter assembly, and rotate stud 
until chain is just taut. Then back 


off threaded stud two full turns. 


b. Brake Release Switch 
Adjustment 


harness 
release 


1. Disconnect wiring 
connector from brake 
Switch, and connect an ohm- 
meter or test lamp (J-21005) 
across switch terminals. 


NOTE: If desired, the cruise lamp 


of the engagement switch may be 
used as a test lamp by unplugging 


Speed transducer connector at 


Speedometer, and leaving brake 
release switch wiring connector 
on switch. Then turn ignition 
switch on and press lever of 
engagement switch to activate 
cruise control lamp. The brake 
pedal must be in the released 
position (rearward) for the 


electro-cruise to operate. 


2. Loosen the screw that retains 
brake release switch to brake 


3. Tighten adjusting screw and 
recheck adjustment of brake 
release switch. 


c. Disassembly and Assembly 
of Power Unit 


1. Disconnect the bead adapter 
chain attached to the clevis pin 
by Snapping it free from clevis 
pin. See figures 11-177 and 11- 
178. 


2. Remove the wire harness con- 
nector from the power unit coil. 


3. Remove engine vacuum and 
brake release switch lines from 
power unit. 


4. Remove screws holding the 
power unit assembly to the cowl. 


5. Depress the diaphragm return 
Spring and remove bead chain by 
turning fitting 90° and slipping off 
shaft. See figure 11-179. 


6. Remove the eight 10-32 cap 
head screws holding the power 
unit to its mounting bracket. 


7. Remove the control valve re- 


turn spring by depressing with a 
knife blade and pushing sideways. 


8. Remove control valve. 
9. Remove air filter from unit. 


10. Wash power unit in a good 
detergent. 


11. Examine diaphragm for 
cracks and pin holes and replace 
if necessary. 


12. Check control valve pads and 
its sealing surface for dirt, chips 
and burrs. 


13. Clean or replace air filter as 
required. 
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14. Check for obstructions in air 
and vacuum orfices. 


15. Reassemble by reversing dis- 
assembly prodecure. Care should 
be taken when the light cap 
Screws are placed back on the 
mounting bracket to tighten op- 


posite sets of screws at a time 
and repeat this procedure until 
they are all tight. 


16. After power unit is rein- 
Stalled, adjust bead chain (sub- 
par. ‘‘a’’) and leak test unit (par. 
11-24 subpar. ‘‘a’’). 


11-24 ELECTRO-CRUISE 
TROUBLE 
DIAGNOSIS 

Whenever a specific complaint is 
encountered with the Electro- 
Cruise system, the Trouble Diag- 
nosis Chart should be used for 
reference as to the complaint and 
its possible cause. Whenever a 
general complaint is encountered, 
the Trouble Diagnosis Test Pro- 
cedure Chart (figure 11-183) 
should be used to determine the 
area of malfunction. Since the 
procedures outlined in this chart 
are performed with the car sta- 
tionary, it may be necessary, in 
some cases, to road test the 
system to determine the specific 
complaint. 


All electrical and vacuum con- 
nections and other obvious items, 
such as the bead chain adjustment 
and brake release switch adjust- 
ment, should be checked and cor- 
rected prior to any type oftesting. 


a. Vacuum, Air Leak and 
Power Unit Test 


1. Disconnect power unit bead 
chain from throttle rod bracket 
threaded stud. 


IMPORTANT: Check all vacuum 


hoses for proper attachment at 
vacuum source, power unit and 


brake release switch. See figures 
11-177 and 11-178. 


2. Pull Electro-Cruise engage 
lever to the off position. 


3. Note position of power unit 
diaphragm pull rod. 


4. Start engine and again note 
position of power unit diaphragm 
rod. Movement normally indi- 
cates leakage through the vacuum 
orifice and control valve. If 
maximum movement is noted, the 
wiring harness connector should 
be temporarily disconnected from 
the power unit to eliminate the 
possibility of an electrical prob- 
lem. If diaphragm rod still moves 
into power unit disassembly, in- 
spection and repair of the power 
unit will be required. Paragraph 
11-23, subparagraph ‘‘c’’. 


5. With engine still running and 
bead chain still disconnected, push 
cruise engagement lever forward 
and hold. If power unit diaphragm 
rod moves into unit, proceed with 
Step 6. If rod does not move into 
unit, remove wiring connector 
from power unit. Using jumper 
wires, ground one terminal of 
unit and connect the other termi- 
nal to a 12 volt source and again 
observe diaphragm rod with en- 
gine running. If unit does not op- 
erate, remove hose which goes to 
brake release switch and plug 
release hose fitting on power unit. 
If power unit still does not oper- 
ate properly, it is defective and 
Should be repaired. 


6. With power unit diaphragm rod 
pulled all the way in unit by engine 
vacuum and engagement lever held 
forward, clamp off vacuum source 
hose. Leave hose clamped and 
engagement lever held forward 
for 90 seconds. Any outward 
movement of rod in this period 
indicates leakage in the hose con 
nections, in the brake release 
Switch, in the power unit dia- 
phragm or through the power unit 
air orifice and control valve. 


7. If leakage is noted, remove 
hose from the brake switch re- 
lease hose fitting at the power 
unit, plug the release hose fitting 
and repeat Steps 5 and 6. If dia- 
phragm rod now remains station- 
ary for 90 seconds, leakage is 
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indicated in the brake release 
Switch or hose to it. If diaphragm 
rod still moves outward and all 
hose connections and conditions 
of hoses are okay, the power unit 
has an internal leak and should 
be repaired. 


b. Relay Tests 


If through trouble diagnosis, trou- 
ble is indicated with the Electro- 
Cruise relay, the relay can be 
checked by two methods. 


1. The first method or procedure 
is to substitute a known good re- 
lay and perform the procedure 
outlined in the Trouble Diagnosis 
Test Procedure chart or road 
test the car to determine whether 
or not the condition has been 
corrected. 


2. The second method is to re- 
move the relay and perform the 
Non-Pull-In and Pull-In checks 
as outlined below. These checks 
involve the use of a 12 volt bat- 
tery, jumper wires and a 12 volt 
lamp such as a #57 lamp to check 
Operation and continuity of the 
relay and will conclusively indi- 
cate a defective unit. A unit found 
to be defective will require 
replacement. 


12-V 
BATTERY 


BOTTOM VIEW 
OF RELAY 


NON-PULL-IN 
TEST 


Figure 11-180—Relay Non-Pull-In 
Check 
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(a) Non-Pull-In Check 


(1) Connect pins 1 and 2 to the 
negative terminal of a 12 volt 
battery. See figure 11-181. 


(2) Connect pin 3 to the positive 
terminal of the battery 


3. When the connection to pin 3 
is made, the relay should not pull 
in. A checking sound will be noted 
if the relay pulls in and indicates 
the relay is defective and must 
be replaced. 


(4) Perform Pull-In check. 


(b) Pull-In Check. 


(1) Connect pins 1 and 2 to the 
negative terminal of a 12 volt 
battery. See figure 11-180. 


(2) Connect pin 3 to the positive 
terminal of the battery. 


(3) Connect a 12 volt test lamp 
such as a #57 lamp between the 
negative terminal of the battery 
and the relay, alternating the 
connection between pin 4 and 5. 


(4) During either of the above 
connections, the lamp must not 
light. If lamp lights, a defective 
relay is indicated and must be 
replaced. 


(5) Disconnect connection to pin 1 
and again alternate the test lamp 
lead between pin 4 and 5. 


(6) During either of the above 
connections the lamp should light. 
Failure of the lamp to light indi- 
cates a defective relay and must 
be replaced. 


c. Amplifier Test 


The amplifier can be checked 
using One of two methods similar 
to checking the relay. 


1. The first method is to  sub- 


12-V 
BATTERY 


BOTTOM VIEW 
OF RELAY 


PULL-IN 
Test 


Figure 11-18]l—Relay Pull-In Check 


stitute a known good amplifier 
and perform the procedure out- 
lined in the Trouble Diagnosis 
Test Procedure chart, Fig- 
ure 11-183 or road test the car 
to determine whether or not the 
condition has been corrected. 


2. The second method is to re- 
move the amplifier and perform 
check as outlined below. This 
check involves the use of a 
12 volt test lamp to check oper- 
ation and continuity of the ampli- 
fier and will conclusively indicate 
a defective unit. 


(a) Connect terminal E , to the 
negative terminal of the 12 volt 
battery. See Figure 11-182. 


(b) Connect a 12 volt test lamp 
such as a #57 lamp between the 
terminal Eg and the positive 
terminal of the battery. 


(c) Connect terminal Eq to the 
positive terminal of the battery. 


(d) Momentarily connect termi- 
nal E3 to the ground terminal of 
the battery and observe test lamp. 
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BCITCN IES 
CF ALPLIFIER 


Figure 11-182—Amplifier Test 


(e) The test lamp should light 
when terminal E3 is connected 
to the ground terminal of the 
battery and should go out when 
the terminal is disconnected. If 
lamp remains lit when terminal 
E3 is disconnected, or the lamp 
does not light when terminal E3 
is connected, the amplifier is de- 
fective and must be replaced. 


d. Speedometer Testing 


Speedometer testing is difficult 
Since conclusive tests can only 
be performed with the unit in 
Operation. Generally, then, the 
Speedometer is assumed to be 
in satisfactory condition until all 
other components have been 
Checked and found to be in satis- 
factory condition. If, after testing 
other components, wire harness 
continuity, electrical connections 
and vacuum leakage are found to 
be satisfactory, the speedometer 
should be removed and serviced 
by an authorized repair station. 


e. Continuity Tests 


Continuity of the entire Electro- 
Cruise electrical system can be 
checked using the wiring dia- 
phragm in Figure 11-176. 
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Electro-Cruise Trouble Diagnosis Chart 


COMPLAINT 


A. No action when lever is pushed. 


. CRUISE lamp comes on when lever is 
pushed and no car response. 


. ELECTRO-CRUISE remains engaged when 
brake is touched. 


. Blow fuses. 


. Engine races asS soon as car is started 
when engage lever is not pushed. 


. ELECTRO-CRUISE will not lock in after 
set speed is attained. 


. Car keeps accelerating up past set speed. 


H. Automatically locks in CRUISE when car 
goes over bumps. 


I. Drops out of CRUISE control when over 
bumps. 


a a ar 


POSSIBLE CAUSE 


Disconnected electrical connections or 
Open in wiring. 


Blown fuses. 

Brake release switch adjustment. 
Vacuum leakage. 

Power unit coil open. 


Defective transistor amplifier. 


. Harness to speedometer unplugged or loose. 
. Defective speed transducer. 
. Defective transistor amplifier. 


. Defective relay. 


. Brake release switch adjustment. 
. Shorted brake release switch. 


. Shorted wire harness. 


. Shorted wiring. 


. Shorted relay, cruise lamp or power unit 


coil. 


. Shorted transistor amplifier. 


. Shorted wire harness. 


. Shorted engage switch. 


. Shorted relay. 


. Vacuum orifice leak in power unit. 


. Stuck accelerator linkage. 


. Defective relay. 


. Defective engage switch. 


. Shorted wire harness. 


. Shorted speedometer. 


. Defective relay. 


. Defective transistor amplifier. 


Defective relay. 


Defective relay. 
Loose electrical connections. 


Brake release switch adjustment. 
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COMPLAINT POSSIBLE CAUSE 


Loose electrical connections. 


J. Erratic cruise speed. 


Defective speedometer. 


Defective power unit. 


oe es 


Vacuum leakage. 


K. Slow response. 1. Vacuum leakage. 


L. Hunts at slow speed. . Defective speedometer. 


. Bead chain adjustment. 


. Stiff accelerator linkage. 


. Vacuum leakage. 


. Dragging brakes. 


M. Does not disengage when engage lever is 1. Shorted wire harness. 
pulled out. 9 


. Shorted engage switch. 


. Defective relay. 


N. CRUISE lamp does not light. . Burned out lamp bulb. 


. Defective relay. 


. Disconnected electrical connections or 
broken wiring. 


O. Engine will not idle at slow speed when 1. Vacuum leakage. 
ELECTRO-CRUISE is not engaged. 


2. Bead chain adjustment. 


P. Speed setting pointer and speedometer . Stiff throttle linkage. 


needle do not coincide speed when in cruise. 


. Vacuum leakage. 


1 
2 
3. Speedometer out of calibration. 
4 


. Kinked speedometer cable. 
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REAR WINDOW DEFROSTER INSTALLATIONS 
AND REMOTE CONTROL OUTSIDE MIRROR 
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11-25 SERVICING ACCESSORIES 


The following accessories pictured herein are provided as optional equipment on the 1964 Buick 4400, 4600, 
4700 and 4800 Series cars. The servicing, such as removal and installation of the accessory components 
will be obvious when viewing the installation illustrations contained on the following pages. 
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Figure 11-186—Four Note Horn Installation—4400, 4600 and 4800 Series 
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Figure 11-187—Four Note Horn Installation—4700 Series 
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LOCK CYUNDER ASSEMBLY 


REMOVE LOCK ASSEMBLY BY REMOVING 
RETAINING CLIP IN REAR END PANEL 
KEYHOLE MUST ALIGN WITH LOCK ASSEMBLY 


REAR END PANEL 


POWER UNIT ASSEMBLY 


LOCK ASSEMBLY 


Figure 11-189—Yacuum Trunk Release Installation—4700 Series 


TUBING (,10 1.0.x 244%) 


ACTUATOR ASSEMBLY 
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Figure 11-193—Remote Control Outside Mirror Installation—4400, 4600, 4700 and 4800 Series 
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Paragraph Subject 
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12-2 Fender, Bumper and Hood 
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12—1 DESCRIPTION OF construction, strengthened and 


FRONT END SHEET 
METAL 


a. Front End Sheet Metal 
Assembly 


The front end sheet metal as- 
sembly is attached to the frame 
and body at adjustment points. 
See Figures 12-1 and 12-2. The 
front of the assembly is supported 
by two mounts located at the 
frame side rails. Shims at these 
locations allow up and down 
movement of the front of the sheet 
metal assembly. Fore and aft and 
Side adjustment is allowed by 
oversize holes in the inner skirt 
assembly. Special washers at the 
upper rear locations allow adjust- 
ment of the rear assembly. The 
lower rear edge of the assembly 
is attached to the body at the 
rocker panel by bolts on each 
side. Shims are used at this lo- 
cation to provide up and down 
adjustment at the rear of the 
fender. 


IMPORTANT: The bolts that re- 
tain the sheet metal braces must 
be torqued to the required 
torques. If these bolts are loose, 


the braces will not provide addi- 
tional support for the sheet metal 


assembly. 


b. Hood, Hinges and Latch 
Mechanism 


The hood panel is of one piece 


CONTENTS OF GROUP 12 


held to shape by a reinforcement 
of stamped sheet metal. 


The rear of the hood assembly is 
attached to the body cowl and fen- 
der on each side by hinge assem- 
blies which permit the front of the 
hood to be raised. A heavy coil 
spring connected between each 
hinge assembly assists in raising 
the hood and holds it in the open 
position. See Figures 12-3 and 
12-4. 


The front of the hood is held down 
by a ratchet type hood latch lo- 
cated on the upper tie bar. See 
Figures 12-9 and 10. 


The hood is unlocked by lifting the 
latch handle located beneath the 
front center of the grille. 


c. Radiator Mounting and 
Adjustment 


The radiator is mounted in rub- 
ber, uSing a three-point mounting 
system of rubber-faced ‘‘U’’- 
Shaped brackets. 


Two of the brackets are included 
in the lower support bracket as- 
sembly which attaches at each end 
of the frame. The third is located 
at the top center in the guard 
and bracket assembly which at- 
taches to the upper tie bar. Fore 
and aft adjustment is provided by 
slotted holes in the _ bracket 
assembly. 


Non air conditioning radiators are 
to be located 1-3/16" plus or 
minus 1/8'' ahead of cooling fan 


Page 


12-1 


12-1 


and parallel within 1/4''. The air 
conditioning radiator is to be lo- 
cated parallel to the fan, with the 
Shroud paralled to the radiator 
core and the fan projecting out of 
shroud 3/4 of an inch. 


12-2 FENDER, BUMPER 
AND HOOD ALIGN- 
MENT INSPECTION 


The hood, front fenders and bum- 
pers must be aligned with each 
other on every car to take care 
of slight variations in form and 
dimensions of the individual parts. 
Sheet metal parts stamped ina 
given set of dies will vary some- 
what in form and dimensions due 
to variations in the hardness of 
different batches of sheet metal, 
which cause the stampings to 
spring in varying amounts when 
released from the form dies. 


The hood and front fenders are 
properly aligned during the in- 
stallation at the factory; however, 
some readjustments may be re- 
quired after a car has been 
shipped or has been in service for 
some time. This is because sheet 
metal parts may take a different 
‘‘set’’ as a result of vibration and 
shock incident to shipping or 
operation during the break-in 
period. In judging the need for 
readjustment it must be under- 
stood that exactly uniform fit and 
spacing cannot be obtained on all 
cars of a given model. 
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a. Hood Noises or Panel 
Flutter 


Squeaks or grunting noises in the 
hood when driving over rough 
roads do not necessarily indicate 
misalignment of hood and fenders. 
These noises may be caused by 
metal contact at some point where 
clearance should exist or when 
head bumpers are worn or dry. 


If the hood squeaks, check with 
1/16" thick feeler all around the 
hood for clearance at the fenders 
and cowl, If an edge of metal is 
making contact at any point where 
clearance should exist a bright 
metal spot will usually be found. 
Such spots can be depressed by 
Spring hammering to provide 
clearance. 


A grunting noise in the hood is 
usually caused by dry rubber 
bumpers or cowl ledge lacing. 
Lubricate all rubber bumpers on 
rails and cowl with silicone rub- 
ber lubricant. To correct a per- 
Sistent case of squeaking or 
grunting where hood top panel 
contacts ledge lacing, even when 
lubricated, cement a 1/16" thick 
Strip of felt to panel where the 
lacing makes contact. 


To prevent hood panel flutter, the 
rear end of hood panel must have 
firm contact with the lacing at- 
tached to cowl ledge. The hood 
may be raised or lowered by ad- 


justment at hinges. See Figure 
12-6. 


b. Preliminary Tightening 


Before deciding upon any adjust- 
ment to correct hood or fender 
misalignment it is advisable to 
check tightness of all attaching 
screws, and bolts, since a true 
picture of the correction require- 
ments cannot be obtained when the 
sheet metal is loose and free to 
shift. 


After all parts are properly tight- 


ened inspect fender and hood 
alignment (subpar. c) and hood 
alignment (subpar. d). Make all 


inspections before performing any 
adjustments because an adjust- 
ment at one point will usually 
alter alignment at other points. 
The preliminary inspection should 
determine the adjustments that 
will produce the best overall 
alignment of hood and fenders at 
all points. 


c. Fender and Hood 
Alignment at Front Doors 


With front doors closed there 
should be no metal-to-metal con- 
tact between doors and rear ends 
of front fenders, Check for clear- 
ance at frequent points, using a 
strip of fibre or other soft mate- 
rial 1/32" thick, The spacing be- 
tween the rear end of front 
fenders and the shoulder on front 
edge of doors should be approxi- 
mately 1/8", and fairly uniform 
from top to bottom. 


Before making any adjustment of 
Sheet metal to provide necessary 
clearance at points mentioned, 
first make. sure that front doors 
are properly aligned in the body 
Openings. If fenders and door 
panel surfaces are not reason- 
ably flush correction may be 
made by adding or removing 
Shims between the fender and the 
cowl. See Figure 12-1. 


Where spacing between the rear 
edge of front fender and door is 
objectionably uneven from top to 
bottom, it may be necessary to 
adjust the shims between fender 
inner skirt and frame, to adjust 
shims between fender and rocker 
panel, or to loosen fender attach- 
ing bolts and pry between fender 
and rocker panel. Further adjust- 
ment may be made by drawing 
fender into position and retighten- 
ing bolts. 


d. Hood Alignment Inspection 


When the hood is closed and 
latched, it should bear firmly 
against the front rubber bumpers 
On upper tie bar. Height of hood 
and width of space between hood 
and fenders should be reasonably 
even from front to rear. See par- 
agraph 12-3 (a) for fender adjust- 
ment and paragraph 12-3 (e) for 
hood adjustment. 


12-3 FENDER, BUMPER 
AND HOOD 
ADJUSTMENT 


a. Front Fender 


If the front end of the sheet metal 
assembly is too high or too low, 
resulting in objectionably uneven 
vertical spacing between the front 
fenders and doors, it will be 
necessary to add or remove 
shims at front support locations. 
Whenever shims are to be added 
or removed at the front support 
locations, it will be necessary to 
loosen the lower rear attaching 
bolts at the inner skirt to body, 
See Figures 12-1 and 12-2. Ad- 
justment of rear edge of the front 
fender is accomplished by shim- 
ming at the fender-to-body at- 
taching points. The fender line 
Should be flush with the rocker 
panel, 


b. Bumper Adjustment 


The bumper attaching bolt holes 
in frame cross member, back 
bars and bumper face plate are 
slotted to permit movement of 
the bumper and permit proper 
alignment with adjacent parts. See 
Figures 12-7 and 8. Step assem- 
bly on rear bumper of estate 
wagons should be installed per 
instruction in Figure 12-17. 


c. Removal and Installation 
of Hood Hinge Springs 


1, Support hood in extreme ‘‘up”’ 
position preferably by chain fall 
if available. 
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2. To remove hood spring insert 
Remover and Installer J-9214 
through loop in forward end of 
spring. Push tool toward rear of 
car using hinge as a pivot and 
carefully remove spring from 
notch. See Figure 12-5. 


CAUTION: Care must be used 
when releasing spring. 


3. Push tool forward, causing 
hood spring to slide clear of 
hinge. 


4. To replace hood spring, insert 
Remover and Installer J-9314 
through loop in forward end of 
spring. Push tool upward, using 
hinge as a pivot, and seat spring 
into notch, See Figure 12-5, 


d. Removal and Installation 
of Hood Assembly 


1, Support hood in extreme ‘‘up’’ 
position. 


2. Place folded rags under rear 
corners of hood to prevent pos- 
sible damage to fenders. 

3. Scribe a reference line along 
edge of each hinge flange so hood 
can be replaced in same position. 


4. Remove six hood hinge to hood 
bolts. 


5. Lift hood from car. 


6. To install, 
procedure, 


reverse above 


e. Hood Adjustments 


1. Rear Height. Rear hood height 
is determined by special washers 
between hinge and hood. Remov- 
ing or adding washers will shift 
rear of hood up or down with re- 
spect to hinge. See Figure 12-6. 


2. Rear Tension. Too little ten- 
sion is indicated if the rear hood 
area flutters. To increase ten- 
sion, add special washers be- 
tween the hood and the hinges 


12-3 


at the front bolts. 
12-6 


See Figure 


Too much tension is indicated if 
the rear area of the hood bends 
as it is closed. To decrease ten- 
sion, add special washers between 
the hood and the hinges at the 
rear bolts. See Figure 12-6. 


3. Front Height. This is deter- 
mined by two adjustable bumpers. 
See Figure 12-12 and 13. How- 
ever, the front of the hood may 
not contact these bumpers unless 
the hood latch is correctly ad- 
justed as described in Step 4. 


4. Hood Latch. Loosen four bolts 
attaching latch to upper tie bar. 
Close hood. Hood will align itself 
in hood lock catch. Raise hood 
carefully and tighten all four bolts 
on the panel assembly. Close 
hood to see if alignment is still 
all right. 
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(.——— BRACKET ASM-HOOD HINGE 
TO SKIRT MOUNTING. 


i 
SKIRT ASM.— 


J WIS WIPER MOTOR ACCESS HOLE 
/ (LT. OUTER SKIRT ONLY) 


/ 
DEFLECTOR ——_ 


BAFFLE-LOWER FRONT 4 


BAFFLE-INNER SKIRT TO FRAME -.- 


SCREW 


Figure 12-2—Front Fender & Skirt Installation=4700 Series 
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HOOD MOULDINGS 


NOTE: HOOD INSULATOR PAO 
WITH CLEARANCE HOLE TO BE 
INSTALLEO AT THIS LOCATION 
(RT. SIDE ONLY). ——- 


PAD- HOOD INSULATOR. INSTALL IN 
THEIR CORRECT PLACES, (HARD SIDE EXPOSED), 


CEMENT SECURELY TO HOOD 
AT FRONT TO INCREASE HOOD PULL 


DOWN ON SHROUD 
AT REAR TO DECREASE HOOD PULL 
DOWN ON SHROUD 


HOOD ASSEMBLY 


\e -— ers APPLY LUBRICANT 
2 ae Fan © : Oo : is 
: }) : om = PIVOT POINTS AND SURFACES 
oe \9 so MARKED (LUB). 
° Yi SPRING - HOOD HINGE 
SEALER (RT SIDE ONLY) > 
Noe , 
(r= : SCREW ASM. Lp 
5 HOOD HINGE 
SCREW ASM on 


WHERE MINIMUM TORQUE 
ONLY IS SPECIFIED 
FAILURE TORQUE IS AT 
LEAST I/y HIGHER. 


Figure 12-4—Hood & Hood Hinge Assembly—4700 Series 
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Figure 12-5—Removing and Installing Hood Hinge Spring 
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LOWER TIE PANEL ASM. 


Figure 12-12—Radiator Grille, Headlamps & Front End Installation—4700 Series 
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Pump and Converter Housing. .... 5-47 Flushing, Filling System ........ 9-14 
RaiO: 4 sect ew, Se ee Ba a 11-1 LUDFICALION. ice be i oe Se eS AS SRS 1-7 
Ammeter ........ See Generator Indicator Master Cylinder Overhaul ....... 9-21 
Antenna Installation, Radio ....... 11-10 Operation, Service Brakes ....... 9-2 
Antenna Trimmer Adjustment...... 11-26 Parking Brake Adjustment ....... 9-16 
Automatic Choke Adjustment ...... 93-22 Parking Brake Controls ........ 9-3 
Automatic Headlight Beam Parking Brake Warning Signal ..... 10-50 
COMUIOL, . 2 cei-m: eae. oh den We See et See Guide- Matic Power Brakes ............. 9-23 
Automatic Transmission......... o-1 Repair of Linings ............ 9-18 
Description—Operation ........ o-7 Shoe Reline or Replace ........ 9-18 
Disassembly—Assembly........ 5-39 Specifications .............. 9-1 
General Specifications ........ o-1 Testing Trouble Diagnosis ....... 9-10 
Removal—Replacement ........ 5-38 Wheel Cylinder Overhaul. ....... 9-21 
Tightening Specifications ....... 5-2 Bumper, Front ..............-. 12-10 
Axle Assembly, Rear .......... 6-2 Bumper, Rear ............... 12-19 
Axle Shaft, Remove and Install ..... 6-6 Buttons HOP 346.4: 25 4 o-6 dee ale 10-53 
Axle Assembly, Rear Lubricants 1-10 Button Setting, Radio. ........... 11-26 
B C 
Back-Up Lamp and Switch ....... 10-50 
Balance, Brake Drum .......... 9-21 Camber, Check and Adjust ........ 7-28 
Balance Flywheel ............ 2-46 Camshaft and Bearings .......... 2-6 
Balance, Wheel and Tire. ........ 7-15 Carburetor | 
Ball Joint Replacement ......... 7-16 AGJUSUMENE ce sews ee ee we ee 3-22 
Battery: aoa = eh ao, ee tk ere ee aS 10-6 Calibrations ........2-+4-2-++e6-+8 3-2 
Light Load Test ........... 10-8 Carter 34.64 S68 2 Be ws See Carter 
Hydrometer Test ........... 10-9 Heat Control Valve .......-+-+.-. 3-21 
Inspection and Service ........ 10-7 Rochester: 6-4: 9 es Ya dea See Rochester 
RECHArgINg.. 14) 2 <d-c Wr oes ocd. Bode Bt 10-11 Clutch, Specifications .......... 4-1 
Registration and Care When New .. 10-6 DeScription: 4.4. 46-4.4: 5-6 % tA ees 4-2 
Specifications ............. 10-1 Trouble Diagnosis............ 4-3 
Trouble Diagnosis .......... 10-11 Clutch Adjustment. .........4.-. 4-5 
Battery Cables, Clean and Test..... 10-10 REMGOVAl oi 6-8, we ales eee eS ar ie 4-6 
Bearing Adjustment, Front Wheels ... 7-15 Alignment of Flywheel Housing 2. © 4-15 
Bearing Lubrication, Front Wheels... 1-7 Throttle Linkage Adjustment ...... 3-23 
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Center Support Bearing ......... 6-28 
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Chassis Lubrication ........... 1-2 
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Chassis Springs. ............. 7-19 
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Cruise Control ............6. 11-133 
Cylinder Crankcase ........... 2-6 
D 
Dash Pot and Throttle Linkage 
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Absorbers ........ See Shock Absorbers 
Front Springs....... See Chassis Springs 
Front Wheel Suspension ......... 7-2 
Front Wheels 
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Headlights ........6. 202 see ee 10-46 
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Instrument Panel Control........ 10-46 
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Thermostat Test ............ 2-16 
IRAGIO 6.6) ack A Oc, Sr oe Oa eS 11-1 
Adjustments on Car........... 11-11 
Antenna Installation ........... 11-7 
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Lubrication: «<<: 3.64.40 &.8 ew ee we 1-9 
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Rings, Piston.......... See Piston Rings 
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Seat Belts: > <0. @ 44-44. ES oe ew Ee we 11-155 


1964 BUICK CHASSIS SERVICE MANUAL 


Page 
Serial Number, 

Car and 

Engine ..... See Identification No., Vehicle 
Sheet Metal, Chassis ........... 12-1 
Silencer, Intake. .......-.2.ce2ecc404.-. 3-8 
Shock Absorbers, Front and Rear..... 7-5 
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